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INVESTIGATE THESE 
WIDELY-USED TEST SETS 


In the 8657-C In- 
dicator js typical of LaN 
Portable test sets and is 
Outstanding for fully depend- 
able, moderate Precision. 
The Portable series also in- 
cludes instruments for meas- 
uring temperature, electroly- 
tic conductivity, electrical 
resistance and pH, 
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Instrument 


Stabilized pH Indicator—for direct reading in PH; also for 
oxidation-reduction measurements, May be used in 


or ungrounded Solutions, For operation on 115 volts, 60 of 50 
cycles, 


° 


Double-Range Portable Millivolt Indicator, 
voltage measurements—reads in millivolts; 
junction compensation, 


For thermocouple 


Ranges: 0 to 16 my 
manual reference 


Double-Range Portable Millivolt Indicator, A more precise 
8657-C. 


instrument for uses similar to 


Portable Electrolytic Resistance Indicator, For Measuring re. 


sistance of electrolytic solutions, Operates at 15 volts, 60 
Cycles, 


Portable Conductivity-Resistivity Indicator, For general use in 
Measuring the Specific Conductance und specific resistance of 


electrolytic solutions, Operates ot 115 volts, 60 cycles, Specific Resistance 


FOR RESISTANCE MEASUREMENT 


Useful range: 
Type $-2 Portable Wheatstone Bridge. For ordinary resistance 


testing, 


LEEDS 


instruments 


NORTHRUP 


automatic controls furnaces 


PH; 0.1 pH divisions 
700 mv; d-c; 5 my divisions 


1400 my; d-c; 10 my divisions 


ond 16 to 64 my, 
OmpPensator 
nd 0 to 5 my, 


Reference Junction C 
Ranges: 0 to ] mv a 


Ranges: 15 x } my + 1.1 my slidewire 
Sx Smy + 5.5 my slidewire 

Reference Junction © 
0 


Specific Conductance: 0.012 
mho per centimeter 


to 0.000,0001 
80 to 10,000,000 Q 


Per centimeter cube 


1 to 50,000 ohms direct 
measurement. 
Will Measure SPproximate 


esistance ot 
lower and higher values. 


The 7664 L&N Stabilized pH 
Indicator gives direct reagd- 
ings in pH in either grounded 
or ungrounded Solutions, |; 
is also used in Oxidation-te- 
duction measurements. 


Limit of Error 


| scale division | 


Low Range: 
0.05 my, 


Low Range: 
+0.01 mv, 
High Range | 
0.05 my, | 


a FOR pH AND REDOX MEASUREMENT 
| 
FOR THERMOCOUPLE EMF MEASUREMENT 
1) 
igh Konge 
0.15 my. | 
—= FOR ELECTROLYTIC CONDUCTIVITY MEASUREMENT 
& | | 
+0.3% 
Twin 


Dilized pH 
rect read- 
r grounded 
lutions. |t 
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nts. 


nit of Error | 


cale division 


a new book! 


Albritton’s 
Standard Values 
in Blood 


Workers in all fields of biology will welcome this unique 
book. It offers a remarkably comprehensive collection of 
tabular data on the composition and reactions of blood. 
Here are the general topics covered for man, laboratory and 
other animals: Physical Properties; Coagulation Phenom- 
ena; Blood Groups; Erythrocytes and Hemoglobin; Leu- 
kocytes; Blood and Bone Marrow Cells; Water, Carbo- 
hydrates, Lipids, Proteins; Amino Acids; Non-Protein 
Nitrogen; Phosphorus, Sulfur; Vitamins, Hormones, En- 
zymes; Electrolytes, Minerals, Gases, Acid-Base; Effects of 
Radiation, Storage; Therapeutic Agents. 

Edited for and under the direction of the American Institute of Biological 
Sciences, of the National Research Council—National Academy of om by 


Erret C. Avsritron, A.B., M.D., Fry Professor of Physiology, 
Washington University. 199 pages, 8/2” x11”. $4.50. New! 


new (3rd) edition! 


Heilbrunn’s 
Outline of 
General Physiology 


For the New (3rd) Edition, every chapter of “Heilbrunn” 
has been revised—and in some cases, completely rewritten— 
to cover the newer literature and to keep pace with this 
rapidly developing science. It is not only an excellent text- 
book, but an unequaled reference. Graduate students and 
physiologists will value it for this reason. All zoologists will 
recognize it as a reflection of current physiological re- 
search, because it demonstrates how new fragments of in- 
formation fit into established patterns of physiologic con- 
cepts. This is surely the most complete and authoritative 
treatise on the subject ever published. 


By L. V. Hemsrunn, Professor of Zoology, University of Pennsylvania. 818 
pages, 6” x 9”, 123 illustrations. $10.50. New (3rd) Edition. 


second edition! 


MeClung’s 
General Bacteriology 
Laboratory Manual 


March 20, 1953 


This is a book of basic experiments which introduce the 
student to the subject of bacteriology and aid him in acquir- 
ing proficiency in essential lectures. The experiments are 
complete in themselves and may be taken up in any order. 
Spaces are provided for recording results, making the 
preparation of long and formal laboratory reports unneces- 
sary. A list of material needed is included at the beginning of 
each exercise. “McClung” may be used to advantage with any 
standard laboratory text. This Second Edition has been 
thoroughly revised. There are two new appendices and exer- 
cises and four experiments are combined to permit parallel 
studies in IMViC reactions. 


By L. S. McCrunc, Indiana University. 59 exercises, 134 pages, 8” x 11”. 
$2.50. Second Edition. 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 
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CAMERA & PLATE HOLDER 


VACUUM GAUGES 


CAMERA 
CABLE RELEASE 


VIEWING SCREEN 


2 POWER SUPPLY CONTROLS 


PUMPING VALVES 


DIFFUSION PUMP 
INDICATOR LIGHT 


A FORE PUMP 


DESSICATOR 


GUN BIAS 


MAGNIFICATION CONTROL 


HIGH VOLTAGE 
POWER SUPPLY 


FARRAND 


FARRAND ELECTROSTATIC 
LENS SYSTEM SIMPLIFIES 
ELECTRON MICROSCOPY 


The Farrand Electrostatic Lens System has 
made possible the design of an electron micro- 
scope in which complexities have been mini- 
mized so that optimum performance is made 
readily attainable, operation is simplified, 
servicing is easy and maintenance economical. 


The Farrand Electrostatic Electron Micro- 
scope has been developed with the objective 
of producing an instrument having high res- 
olution with all of the advantages associated 
with electrostatic lenses, maintaining the 
highest image quality and stability with max- 
imum convenience to the operator. 


PRECISION OPTICS, 
ELECTRONIC AND 
SCIENTIFIC 
INSTRUMENTS 


EL 
ECTRON MICROScop, 


DISTINCTIVE ADVANTAGES 


Resolving power 30 au — freedom from astigmatism — ease of align- 
ment — distortionless image — consistent high image quality at direct 
magnifications up to 20,000X. 


Electron gun is of high intensity and efficiency — filaments are easily 
and quickly replaceable — adjustment for pinhole position and beam 
alignment can be made during instrument operation — specimen 
holder permits manipulation in three translational motions. 
Power supply is small, compact and easy to service — output voltage 
is variable making operation possible over a wide range without 
change of focus. 


Large area viewing screen — built-in camera arrangement without air 
lock — specimen holder permits rapid change and setting of specimen. 


Adaptable for electron diffraction techniques — stereo electron micro 
graphs. 


Bulletin 807 Sent Upon Request 


FARRAND OPTICAL CO., Inc. 


Engineers, Designers and Manufact 


- BRONX BLVD. & E. 238th ST., NEW 
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Acoustical Oscillations 
of Flames 


HE pulsation and oscillation of flames in burners 

have acquired scientific and economic significance 
for combustion technologists, engineers in power 
plants, and designers of aircraft and missiles, because 
the phenomenon may cause many types of trouble. 
Or, conversely, it can be harnessed to accomplish de- 
sired ends. Two widely separated developments have 
brought flame oscillation to the forefront of scientific 
investigation: the increased popularity of basement- 
less, ranch-type homes, and the technological evolution 
of pulse-jet, jet-turbine, ram-jet, and rocket engines. 
Problems within power plants have also heightened 
the interest. 

Residential furnace manufacturers have received 
complaints from builders and homeowners about the 
noise and vibration caused by their equipment. Flame 
pulsation in burners located in utility rooms of base- 
mentless houses has produced disagreeable noises and 
has caused adjacent walls to vibrate. In certain in- 
stances homeowners have experienced an “uncomfort- 
able feeling” during the operative phase of the burner 
eycle, apparently caused by inaudible pulsations. 

In large burning systems, such as in power plants, 
oscillations from. flames sometimes cause vibrations 
violent enough to threaten damage to structures, and 
costly changes have been tried to blanket or reduce 
such vibrations. Acoustical oscillations in the after- 
burners of jet turbines and in ram-jet and rocket en- 
gines have caused difficulties ranging from noises in- 
tolerable to the human ear to vibratory destruction of 
engine parts. Oscillations in certain rockets and mis- 
siles, on the other hand, are believed to increase com- 
bustion efficiency. 

Both industry and military are cognizant of the 
need to know more about flame oscillations and are 
sponsoring research on the subject. Fundamental 
studies are being conducted at Battelle Institute for 
the Flight Research Laboratory, Wright-Patterson 
Air Force Base. In addition, Battelle has been the site 
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of research sponsored by several manufacturers of 
industrial and home-heating equipment. Four lines of 
investigation have been followed. Attempts have been 
made to (1) determine the various types of oscilla- 
tions that may oceur in combustion systems; (2) 
explain the mechanism, or sequence of events, respon- 
sible for causing each type of oscillation; (3) deter- 
mine the effect of oscillations on other components of 
the system; and (4) develop means for either sup- 
pressing or amplifying a particular oscillation. 

Some burners emit sound consisting of relatively 
pure tones, of the same type as produced by a pipe 
organ. Oscillations from these burners have been ex- 
plained by elementary acoustical considerations. In 
some instances, an analysis of the system has been 
used to predict the occurrence of oscillations and to 
determine what steps can be taken to suppress or 
amplify them. Effective suppression of the organ-pipe 
type has been attained with quarter-wave tubes and 
Helmholtz resonators of the proper size. 

Burners may also produce tones that are not im- 
mediately recognized as of the organ-pipe type be- 
eause they are so close to the low Helmholtz frequen- 
cies. The predicted frequency may be as much as 
eight times greater than the observed frequency. 
High-speed motion pictures in such a burner show 
drastic, periodic changes in flame shape. Oscillations 
that often cause trouble in large combustion systems, 
such as oil-fired locomotives or industrial furnaces, 
may not be primarily of acoustical origin. Here the 
flame may act as an amplifier, raising the intensity of 
pressure fluctuations to an intolerable level. 

In their studies of oscillations in burners, Battelle 
scientists have used microphone systems, tape record- 
ers, sonic analyzers, sound-level meters, and motion 
picture cameras. It seems probable that research will 
provide the information needed to eliminate most of 
the troubles caused by flame oscillations. The delib- 
erate use of the phenomena in certain types of burn- 
ners to improve combustion efficiency is another prob- 
able positive gain that will come from the research. 

Assorr A. Putnam 
Battelle Memorial Institute 
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INSTRUMENT NEWS is an 8-page quarterly | 

published in the interests of furthering research, 
material analysis, and production through mod- 
ern optical instrumentation. Articles of tech- 
nical and general interest are prepared by lead- | 
ing workers in the field and the Perkin-Elmer | 
staff. 


Some of the outstanding articles from the Winter ’53 
issue are: 
CONTINUOUS PROCESS STREAM INFRARED ANALYZERS 
One step closer to the automatic plant 
NEW MODEL 13 RATIO-RECORDING INFRARED SPEC- 
TROPHOTOMETER 
Operates single or double beam 
ULTRAVIOLET AND NEAR INFRARED SPECTROPHO- 
TOMETRY 


Adopting the Perkin-Elmer Model 112 IR spectrom- 
eter 


Among the subjects from the Fall °52 issue are: 


HANDLING LARGE PIECES OF OPTICAL GLASS 
Precision Workmanship at Perkin-Elmer 


ISOTOPE DILUTION TECHNIQUE FOR INFRARED 
Article by N. R. Trenner 


CONTINUOUS PROCESS CONTROL WITH INFRARED 
Dispersion vs. Non-dispersion Analyzers 


You may receive INSTRUMENT NEWS regularly 
without charge by filling in the coupon below. 


THE PERKIN-ELMER CORPORATION | 
840 MAIN AVENUE, NORWALK, CONN. ! 
Please send me INSTRUMENT NEWS 
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Crystalline 
Enzymes and Biochemicals 


DESOXYRIBONUCLEASE 
TRYPSIN 


SOYBEAN TRYPSIN INHIBITOR 


Ribonuclease — Chymotrypsin 
Alcohol dehydrogenase 
Cozymase I — Carboxype ptidase 
Hyaluronidase — Ovalbumin 


write for price list—many fine 
preparations available 


WORTHINGTON BIOCHEMICAL SALES CO. 
Freehold, New Jersey 


E&G microscope lamp 


Efficient . . 
Economical . . 
the E & G Lamp 
provides con- 
trolled, cool, 
bright light for 


854 S. ‘St., Los 17, Calif. 
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STANDARD 
PROCEDURE 
to make 
STANDARD 
Your Source 
of Supply 


USE THE 


heating. 
per minute 


No. 55575-A—Temp. Range 200-300° F, Amperes 5, ea. 
No. 55575-B—Temp. Range 300-500° F, Amperes 10, ea. 
No, 55575-C—Temp. Range 500-750° F, Amperes 14, ea. 


STANDARD’S SPECIALS of the MONTH! 
Keeping Pace with your Laboratory Needs! 


FOR QUICK HEAT up to 750° (F) 


STANDARD HEAT GUN 


Air Volume; Here’s the handiest, quickest, safest way to get the quick heat 
35 cu. ft. or cool air needed for a thousand uses in the laboratory. Use it 
per minute for drying glassware, metollographic specimens, negatives and 
“on” crystals; for speeding evaporations; for softening plastics, for 


The STANDARD HEAT GUN’S many features include an ad- 
justable air intake for controlling the air blast temperature; 
a double jacketed heater housing; a 
housing and a 10 ft. neoprene jacketed cord that is oil and 
grease resistant. Turbo type fan blade is efficient and quiet in 
operation. Operates on 110-120 volts, AC or DC, any cycle. 
Complete with Stand, Hot-Cold Switch and On-Off Switch. 


sturdy die-cast aluminum 


$26.50 
26.50 
28.50 


HIGH VACUUM 
GREASE 


DOW CORNING 


Developed for use in high vacuum sys- 
tems, this non-melting silicone grease 
forms a cohesive and non- channeling 
film. It effectively seals and lubricates 
stopcocks and ground glass joints un- 
der very low-pressures and at widely 
varying temperatures. 

Low volatility, combined with excep- 
tional stability and film strength, 
makes it possible to use this silicone 
lubricant in sys- 
tems operating 
at pressures as 
low at 5x10¢ 
mm, 


UTILITY 
WATER BATH 


Maintains Precisely Controlled 
Temperatires Upon Your Selection 


SERVES VARIETY OF PURPOSES, in- 
cludin Heat Treatment in Wasser- 
man- Kahn-inactivation- Differ- 
entiation of Spore Forming Bacteria 
and for other higher temperature type 
control work. 

Accurate thermostatic control 90° to 
212° F. Spacious Stainless Steel water 
receptacle diameter, 7” Pp, 
readily removable for filling and clean- 
ing. Lifting platform with replaceable 
cloth cover and insulated handle for 
convenient submersion and removal of 
materials. Hinged cover which drains 
condensate back into receptacle At- 
tractive, compact, light weight. Non- 


BANISH 
BAD 

opors( << 


WITH 


= h 
cocks and ground ‘de, 
glass joints to front to 
simplify con- 


struction, opera- 
tion and disas- 
sembly of high vacuum systems. 

Dow Corning High Vacuum Grease is 


ing bad odors b 
packaged in 2-ounce and 8-ounce like : 


like droplets of c 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street e New York 12, N. Y. 


LABORATORY APPARATUS — REAGENTS AND CHEMICALS 
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Ideal for Laboratory 
and Animal Room .. . 


Based on aerosol principal of destroy- 
aying tiny, mist- 


ical deodorant 


glass jars. only. 6 into the air. Leaves no overpowering 
Quantity Price per Unit cord. aroma. It is colorless, non-inflammable 
$2 GB. GON 59 ea. 
No. 94511 si? 33 4.25 $62.00 each, (Less 10% in dozen lots) 
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Drying Problem Solved PHOTOVOLT 
by New Method Exposure Photometer Mod. 200-M 


for 
& 
PHOTOMICROGRAPH Y 
New, Niagara “Controlled Humidity” Method pro- 


vides air at precise conditions of temperature and a ? ; a 
humidity ol permits accurate variations of such ; 

conditions at will, in the range of 34°F. to 140°F.; 
also below 32°. if required. 

This Method uses “Hygrol” liquid absorbent to re- 
move moisture from the air directly, saving the cost 
of refrigeration for dehumidification. Operation is 
completely and reliably automatic; the hehe is 
re-concentrated as fast as it is used. 

It is used successfully in drying processes, control 
of hygroscopic 


8, preventing moisture dam- 
age to materials or instru- 
ments, providing con- 
trolled atmosphere for 


tests and experiments. 

Units capacity 4 

ranges from 1000 c. f. m. 

to 20,000 c. f. m. Accurate determination of exposure time in 

No. 112; address Niagara Write for Bulletin #810 to Price $72.— 

Blower Co., Dept. SW. PHOTOVOLT CORP. 

405 Lexington Avenue, 95 Madison Ave. New York 16, N. Y. 


New York 17, N.Y. 


GLYCOCYAMINE 
(GUANIDO-ACETIC-ACID) 


AVAILABLE FOR IMMEDIATE DELIVERY 
Nitrogen 35.5-36.2% (Theory 35.9%) 


Moisture < 1.0% Ash < 0.1% 

1 bb. $20.00 per lb. 

10 Ibs. 15.00 per Ib. 

100 Ibs. 13.50 per Ib. 

1000 Ibs. 12.25 per lb. 
10000 Ibs. 


and larger quantities 11.90 per lb. 


H.M. CHEMICAL CO., LTD., SANTA MONICA, CALIFORNIA 
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Rapid centrifugé 


preparation 


with the Spinco Model L 


ULTRACENTRIFUGE | 


VACUUM 
162 ml-—40,000 rpm 
REFRIGERATED 


FULLY-AWTOMATIC features make the Spinco 
Model L Preparative Ultracentrifuge operationally 
self-supervising. Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake. 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling. Time between runs, using pre-loaded ro- 
tors, is less than a minute. Speed and vacuum are 
established almost simultaneously. Acceleration 
time for the 40,000-rpm rotor is only four minutes. 


SAFETY FEATURES include automatic overspeed 
cutout; interlocks to prevent running at high 
speeds without vacuum in chamber and prevent 
breaking vacuum or opening chamber while run- 
ning at high speeds. Rotor chamber is encased in 
thick double steel guard. 


SPECIALIZED INSTRUMENTS CORPORATION 
605 O'NEILL AVE BELMONT, CALIFORNIA 
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UNIT IS SELF-CONTAINED, of worktable 
height, and requires only electric connection 
for installation. Spinco electric drive and 
gearing system are of types proved in more 
than 100,000 hours of actual field operation. 
Self-balancing feature eliminates weighing of 
loaded tubes. Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C. 


In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm. 
Individual rotor tubes have sealing caps—are 
available in plastic or metal. Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device. Wide selec- 
tion of rotors is available with largest holding 
1700 mi— 


Send for 
details 
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GUILLEMIN 


Cardiotachometer 
and Recorder 


Uses the electrical potentials generated 
by the heart beats to produce a perma- 
nent record of the heart rate on a paper 
tape. .. . The instrument has been used 
successfully on man and animals at 
heart rates up to 360 per minute. 


Cat. no. 70-785 


$900.00 ea. 


The amplifier is specially designed to 
minimize disturbing potentials, both 
from the skeletal muscles of an exer- 
cising subject and from outside elec- 
trical sources. 


Inositol 
inositol Inositol 


a Vital Substance with Biological Activity 


Inositol has been generally accepted to be a by no means limited to these biological func- 


member of the vitamin-B complex. Therefore, 
it is of importance as a substance vital to animal 
tissues. Inositol has also been found important 
as a lipotropic agent in cholesterol and fat 
metabolism. In connection with this function 
it has definite possibilities for treatment of 
pathological conditions in man. 

The various biochemical uses of Inositol are 


tions already mentioned. Corn Products has 
done pioneering work in the production of 
Inositol and now offers it for further chemical, 
biochemical or clinical research. 

A hexahydroxycyclohexane, Inositol is sup- 
plied as a white, crystalline powder. Send for the 
informative booklet reviewing the literature on 
the biochemistry of Inositol. 


“Fi ine Chemicals from Corn” 


PRODUCTS REFINING COMPANY 


17 BATTERY PLACE + NEW YORK 4,N.Y. 
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Angle Head 


r International Clinical Model Centrifuge 


OW you can swing twelve 15 ml. Centri- 
fuge tubes or twelve blood serum tubes 
16 mm. x 100 mm. or smaller in your Inter- 
national Clinical Model. The new angle 
style head, Catalog No. 809, fits any Inter- 
national Clinical Model now in service and 
has 12 drilled holes to accommodate twelve 
15 ml. glass tubes in Metal Shields No. 302 
or 12 blood serum tubes in Metal Shields 
No. 303. Maximum speed of the No. 809 
head on alternating current 3770 r.p.m., 
1790 x g. Prices: No. 809 Head — $33.90; 
No. 302 or No. 303 Shields — each $1.05. 
Obtainable now from your Laboratory 
Apparatus Supply Dealer. 
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4 
advantages offered anly hy the 
international Clinical Model q 
5 
J interchangeaPle accessories in wide variety — 
Basket style heads for continuous gitrations 
p- smterchangeable with conventional tube-carryiné 
— ig Higher speeds, for example, 4-place 15 ml. angle 
as head 4300 r-p-™-> 9650 x alternatiné current. 
e Guaranteed py over ffty years of gpecialization 
“ in Centrifuge manufacture 
aTIONAL EQUIP MENT co MPANY 
"4284 SOLDIERS FIELD ROAD: postON 35, MASS: 
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Bausch & Lomb 
Microscopes 


Get the clearer, brighter images you want—get them 
quickly, easily with the world’s finest, world’s most 
versatile research microscopes. Ultra-precision 

fine adjustment is positioned low for operating ease; 
inclined parallel eyepieces, for comfortable observation. 
Readily adaptable for photomicrography, with 

phase contrast, dark field, polarized light, 

and exclusive Panfocal Illuminator. 


Write for demonstration and catalog 
Bausch & Lomb Optical Co., 
642-38 3t. Paul St., Rochester 2, N.Y. 


BAUSCH & LOMB CENTENNIAL 
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The New Immigration Law 


William A. W. Krebs, Jr., and Carmel P. Ebb* 
National Science Foundation, Washington, D. C. 


N DECEMBER 24 the MeCarran-Walter 
Immigration and Nationality Act of 1952° 
went into effect. For the first time since 
1917 the United States now has an inte- 

grated code of laws covering this broad field. The new 
act revises and brings up to date laws that have not 
been basically altered since shortly after the end of 
World War I, but that were modified by a series of 
measures passed after 1940 and particularly between 
1948 and 1952, as U. S. immigration policy reacted 
to growing public concern over the threat of inter- 
national Communism. 

Since the official printing of the MeCarran-Walter 
Act oceupies 120 single-spaced pages and weighs per- 
haps a quarter of a pound, it may be fortunate, from 
the point of view of scientists, that only a relatively 
small number of its provisions are of special interest 
to them. These include, however, some of the contro- 
versial issues in the legislation. It is the purpose of 
this article to provide a brief digest of these provi- 
sions. 

In immigration law, persons coming to this ecoun- 
try are either immigrants or nonimmigrants. Immi- 
grants are those who come to stay; nonimmigrants 
are those who come to visit. Since a number of the 
outstanding scientists in the U. S. today arrived as 
immigrants, science has a stake in those parts of the 
law that control admission for permanent residence. 
The new law retains, with certain changes, the na- 
tional origins quota system, established in 1924, under 
which the number of persons of any nationality who 
may enter the U. 8. as immigrants in a given year is 
determined on the basis of the number of persons of 
that national origin who resided in the U. S. in 1920. 
Within the limitations of this quota system, scientists 
are likely to be in a preferred group under the new 
law, since the first 50 per cent of the annual quota for 
any country is set aside for the admission of specially 
trained or skilled individuals. 

Those provisions that control the admission of for- 
eign scientists as visitors have, however, a more direct 
impact on seience in this country because of their 
effect on the travel of foreign scientists to this eoun- 
try and the exchange of scientific information. These 
provisions are found in § 212(a) of the Immigration 
and Nationality Act, which lists classes of aliens in- 

1The following descriptive article on those features of the 
new immigration law of particular interest to scientists 
was prepared at the request of the AAAS by William A, 
W. Krebs, Jr., general counsel of the National Science 
Foundation, and Carmel P. Ebb, consultant to the founda- 
tion. Mr. Krebs and Mrs. Ebb are both members of the New 
York Bar. The statements are those of the authors and 


not of the National Science Foundation. 
2Public Law 414, 82d Congress, 2d Session. 
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eligible to receive visas and required to be excluded 
from the U. 8. Section 212 begins by requiring the ex- 
clusion of aliens who are feeble-minded, insane, men- 
tally defective, addicted to drugs, convicted criminals, 
paupers, and the like. There are 28 excluded classes of 
this kind. In addition, the act requires the exclusion 
of three additional classes, deseribed in § 212(a) 
(27), (28), and (29). These three provisions, which 
deal with the acceptability of both immigrants and 
visitors on political grounds, had their origin in legis- 
lation that was enacted shortly before the conclusion 
of World War I, and that excluded all persons advo- 
eating the violent overthrow of government. Except 
for relatively minor amendments made by the Alien 
Registration Act of 1940, they existed without sub- 
stantial change for thirty years, until 1948, when they 
were expanded and restated in part. Further expan- 
sion and restatement occurred in the enactment of the 
Internal Seeurity Act of 1950, when the provisions for 
exclusion on political grounds were given the form 
in which, with minor changes only, they have been 
carried into the Immigration and Nationality Act of 
1952. 

With some oversimplification it may be said that 
they exclude from entrance into this country the fol- 
lowing classes of aliens: 


1. Those who are believed by a consular officer or by 
the Attorney General to be seeking entry into the United 
States to engage in sabotage or attempted overthrow of 
the government, or to engage in other activities prejudi- 
cial to the public interest or endangering the safety or 
security of the United States (§ 212[a] [27] and [29}). 

2. Those who are, or in the past have been, affiliated 
in a broad sense of the word? with the Communist Party 
or any other organization that seeks to establish a totali- 
tarian form of government in the U. 8.4 (§ 212[a] [28]). 


Exclusion on the first ground, often called the 
safety and security provisions, is based on a finding 
by an administrative officer (the consul or the Attor- 
ney General) as to the activity in which an individual 
alien is likely to engage after entry into the United 
States. This conclusion could be based, in part, on evi- 
dence of membership, past or present, in the Com- 
munist Party or a number of other subversive organi- 
zations, but it seems to require much more. Exclusion 

®Under the law any person who contributes or lends 
money to be used for advocating a doctrine is presumed to 
advocate the doctrine, and any person who gives or lends 


money to any organization is presumed to be affiliated with 
the organization. 

4 Until recently, the law excluded past or present members 
of any totalitarian organization; ie., any’ Communist or 
fascist organization. The law now effective excludes only 
members of such organizations advocating the establishment 
of a totalitarian government in the United States. 
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on the second ground, past or present political affilia- 
tion, does not require a finding by the administrative 
officer as to the activity in which the individual alien 
is likely to engage; it rests on the general conclusion 
embodied in the law that political affiliations of the 
kind described are likely to result in activities prejudi- 
cial to the public interest, without further proof of 
intent or motive.® 


& Section 212 (a) (28) provides for the exclusion of: 

“Aliens who are, or at any time have been, mem- 
bers of any of the following classes : 

“(A) Aliens who are anarchists ; 

“(B) Aliens who advocate or teach, or who are 
members of or affiliated with any organization that 
advocates or teaches, opposition to all organized 
government ; 

“(C) Aliens who are members of or affiliated with 
(i) the Communist Party of the United States, . (ii) 
any other totalitarian party of the United States, 
(ili) the Communist Political Association, (iv) the 
Communist or any other totalitarian party of any 
State of the United States, of any foreign state, or 
of any political or geographical subdivision of any 
foreign state, (v) any section, subsidiary, branch, 
affiliate, or subdivision of any such association or 
party, or (vi) the direct predecessors or successors 
of any such association or party, regardless of what 
name such group or organization may have used, may 
now bear, or may hereafter adopt: PROVIDED, That 
nothing in this paragraph, or in any other provision 
of this Act, shall be construed as declaring that the 
Communist Party does not advocate the overthrow 
of the Government of the United States by force, 
violence, or other unconstitutional means ; 

“(D) Aliens not within any of the other pro- 
visions of this paragraph who advocate the economic, 
international, and governmental doctrines of world 
communism or the establishment in the United States 
of a totalitarian dictatorship, or who are members 
of or affiliated with any organization that advocates 
the economic, international, and governmental doc- 
trines of world communism or the establishment in 
the United States of a totalitarian dictatorship, 
either through its own utterances or through any 
written or printed publications issued or published by 
or with the permission or consent of or under the 
authority of such organization or paid for by the 
funds of, or funds furnished by, such organization ; 

“(B) Aliens not within any of the other provisions 
of this paragraph, who are members or affiliated 
with any organization during the time it is registered 
or required to be registered under section 7 of the 
Subversive Activities Control Act of 1950, unless 
such aliens establish that they did not have know- 
ledge or reason to believe at the time they became 
members of or affiliated with such an organization 
(and did not thereafter and prior to the date upon 
which such organization was so registered or so 
required to be registered have such knowledge or 
reason to believe) that such organization was a 
Communist organization ; 

“(F) Aliens who advocate or teach or who are 
members of or affiliated with any organization that 
advocates or teaches (i) the overthrow by force, 
violence, or other unconstitutional. means of the 
Government of the United States or of all forms of 
law; or (ii) the duty, necessity, or propriety of the 
unlawful assaulting or killing of any officer or officers 
(either of specific individuals or of officers generally) 
of the Government of the United States or of any 
other organized government, because of his or their 
official character; or (iii) the unlawful damage, 
injury, or destruction of property; or (iv) sabotage ; 

“(G@) Aliens who write or publish, or cause to be 
written or published, or who knowingly circulate, 
distribute, print, or display, or knowingly cause to 
be circulated, distributed, printed, published, or dis- 
played, or who knowingly have in their possession 
for the purpose of circulation, publication, distribu- 
tion, or display, any written or printed matter, ad- 
vocating or teaching opposition to all organized 
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The Attorney General is given discretion (§ 212[d] 
[3]) to modify this general conclusion in the case of 
any particular individual seeking admission as a Visi- 
tor. Upon the recommendation of a consular officer 
or the Secretary of State, and if he believes it to be 
in the public interest, he may admit a visitor who 
would otherwise be excluded solely because of a past 
or present political affiliation of this type. Each exer- 
cise of this authority must be reported in detail to 
the Congress. No discretion exists for the admission 
of persons excluded under the safety and security pro- 
visions. 


government, or advocating or teaching (i) the over- 
throw by force, violence, or other unconstitutional 
means of the Government of the United States or of 
all forms of law; or (ii) the duty, necessity, or 
propriety of the unlawful assaulting or killing of any 
officer or officers (either of specific individuals or 
of officers generally) of the Government of the 
United States or of any other organized government, 
because of his or their official character; or (iii) the 
unlawful damage, injury, or destruction of property ; 
or (iv) sabotage; or (v) the economic, international, 
and governmental doctrines of world communism or 
the establishment in the United States of a totali- 
tarian dictatorship ; 

“(H) Aliens who are members of or affiliated with 
any organization that writes, circulates, distributes, 
prints, publishes, or displays, or causes to be written, 
circulated, distributed, printed, published, or dis- 
played, or that has in its possession for the purpose 
of circulation, distribution, publication, issue, or 
display, any written or printed matter of the char- 
acter described in paragraph (G@) ; 

“(Z) Any alien who is within any of the classes 
described in sub-paragraphs (B), (C), (D), (2), 
(F), (@), and (H) of this paragraph because of 
membership in or affiliation with a party or organi- 
zation or a section, subsidiary, branch, affiliate, or 
subdivision thereof, may, if not otherwise ineligible, 
be issued a visa if such alien establishes to the 
satisfaction of the consular officer when applying 
for a visa and the consular officer finds that (i) such 
membership or affiliation is or was involuntary, or 
is or was solely when under sixteen years of age, by 
operation of law, or for purposes of obtaining em- 
ployment, food rations, or other essentials of living 
and where necessary for such purposes, or (ii) (a) 
since the termination of such membership or affilia- 
tion, such alien is and has been, for at least five 
years prior to the date of the application for a visa, 
actively opposed to the doctrine, program, principles, 
and ideology of such party or organization or the 
section, subsidiary, branch, or affiliate or subdivision 
thereof, and (b) the admission of such alien into 
the United States would be in the public interest. 
Any such alien to whom a visa has been issued under 
the provisions of this subparagraph may, if not 
otherwise inadmissible, be admitted into the United 
States if he shall establish to the satisfaction of the 
Attorney General when applying for admission to the 
United States and the Attorney General finds that (i) 
such membership or affiliation is or was involuntary, 
or is or was solely when under sixteen years of age, 
by operation of law, or for purposes of obtaining em- 
ployment, food rations, or other essentials of living 
and when necessary for such purposes, or (ii) (a) 
since the termination of such membership or affilia- 
tion, such alien is and has been, for at least five years 
prior to the date of the application for admission ac- 
tively opposed to the doctrine, program, principles, and 
ideology of such party or organization or the section, 
subsidiary, branch, or affiliate or subdivision thereof, 
and (b) the admission of such alien into the United 
States would be in the public interest. The Attorney 
General shall promptly make a detailed report to 
the Congress in the case of each alien who is or 
shall be admitted into the United States under (ii) 
of this subparagraph ;” 
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Apart from the discretionary power of the Attor- 
ney General, which can be used to permit the entry 
of visitors but not immigrants, there are provisions 
that permit the entry, either as visitors or as immi- 
grants, of persons who would normally be excluded 
because of their past political affiliations. Such per- 
sons need not be excluded if their affiliation was in- 
voluntary, or occurred when the alien was under 16 
years of age, was by operation of law, or for purposes 
of obtaining employment, food rations, or other essen- 
tials of living. An alien who has, for at least five years 
prior to his application for a visa, actively opposed 
the doctrine, program, principles, and ideology of the 
organization in question may be admitted if there is 
a finding by both the consular officer and the Attorney 
General that admission would be in the publie inter- 
est. Each such admission must also be reported to the 
Congress by the Attorney General. 

Administration of these provisions is placed in the 
hands of the consular officers so far as the issuance of 
visas is concerned, and of the Attorney General, who 
acts through the Immigration and Naturalization Ser- 
vice of the Department of Justice, so far as admission 
to this country through ports of entry is concerned. 
Before granting a visa, the consular officer must 
satisfy himself that the applicant does not come 
within any of the classes of excluded aliens discussed 


‘above. Exercise of discretion to admit otherwise in- 


admissible aliens requires action by both the Attorney 
General and the Secretary of State or a consular offi- 
cer. The issuance of a visa by a consular officer (“an 
endorsement made on a passport by the proper au- 
thority denoting that it has been examined and that 


the bearer is permitted to proceed ... ,” Merriam- 
Webster) does not guarantee passage through the 
port of entry in the continental United States, which 
is under the jurisdiction of the Attorney General. The 
law places an independent responsibility on the im- 
migration officer at the port of entry to determine the 
admissibility of all persons coming into the country. 

In recent months, several suggestions have been 
made in the press, in scientific publications, in testi- 
mony before the President’s Commission on Immigra- 
tion and Naturalization, and in the Commission’s re- 
port published early in January® for the revision of 
the laws governing the admission of visiting scientists. 
Among these proposals was the setting up of special 
procedures for the speedy processing of applications 
by scientists for admission as visitors. More funda- 
mental is the suggestion that a distinction be made 
between the substantive and administrative require- 
ments for temporary admission and the requirements 
for admission for permanent residence. In line with 
this proposed distinction, it has been suggested that 
the criterion requiring exclusion of an alien visitor 
might rationally become present sympathetic associa- 
tion with a foreign subversive organization rather 
than, as now, affiliation at any time in the past with 
such an organization. An additional proposal has been 
the development of a definitive listing of subversive 
organizations, the character of which as such has been 
publicly identified by an authoritative body or officer 
after due investigation. 

Whom We Shall Welcome, Report of the President's 


Commission on Immigration and Naturalization. Washing- 
ton, D. C.: GPO (1953). 


Leigh Page: 1884-1952 


W. F. G. Swann 
Bartol Research Foundation of the Franklin Institute, Swarthmore, Pennsylvania 


N SEPTEMBER 14, 1952, death claimed 

Leigh Page, professor of mathematical 

physies at Yale University, a renowned 

scholar and a great teacher, who left his 

mark on the creative realm of American mathematical 
physies. 

Leigh Page was born October 13, 1884, at South 
Orange, New Jersey. He was the son of Edward Day 
Page, merchant, and Cornelia Lee Page. He had his 
early schooling in New York City, but thereafter his 
whole life was associated with Yale University, where 
he obtained his B.S. degree in 1904 and his Ph.D. in 
1913. 

Starting his teaching as an assistant in physics in 
1910, he progressed until, in 1922, he was appointed 
full professor of mathematical physies—a chair first 
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held by Willard Gibbs—and he held this position until 
his death. 

Page published sixty or seventy scientifie papers 
and was the author—in some eases a co-author—of 
six books, of which the best known are probably his 
Introduction to Electrodynamics and his Introduction 
to Theoretical Physics. Both books have had a pro- 
found influence in the development of many of Amer- 
ica’s leading mathematical physicists. 

His research interests were primarily in the field 
of relativity and electrodynamics, with ramifications 
into quantum theory, optics, and allied fields. One of 
the achievements that stood at the top, or near the 
top, of those on which he himself placed greatest 
weight was his derivation of the equations of electro- 
dynamics on the basis of a postulate having to do with 
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the emission of particles from charged bodies. The 
particles are supposed to be emitted with the velocity 
of light in the direction of the lines of force of each 
individual point charge, as observed in the system of 
axes in which the point charge is momentarily at rest. 
It is probable that Page attached no attributes of real- 
ity to the particles in question but used them as devices 
to formulate, through the theory of relativity, the 
Maxwell-Lorentz system of equations in what ap- 
peared to him to be the most elegant form. 

Page’s writings covered a wide range of problems 
and were frequently concerned with clarifying and 
putting into exact form electromagnetic problems that 
had previously been presented in erroneous guise or 
in a manner lacking logical continuity. 

In the era intervening between the great giants of 
the last century—Maxwell, Kelvin, Helmholtz—and 
the present epoch in which theoretical physics has 
assumed such strange forms, forms quite at variance 
with the methods of thinking of those who created 
classical physics, we find a group of theoretical 
physicists, of whom Leigh Page was an outstanding 
representative. This group, trained in the philosophy 
of Victorian physics, was, in its younger days, pre- 
pared to strain the bonds of classicism within reason- 
able limits, with minds attuned to a comprehension 
of the newer thoughts of the quantum theory, just 
dawning upon the horizon, so that these physicists 
were masters in the new domain as, by training, they 
were masters in the old. In spite of these radical 
tendencies in their youth, they tended to become con- 
servative with age and to view with a certain sadness 
the implication that the physics in which they had 
been brought up could not somehow or other be made 
to cover the whole realm of nature. 

Leigh Page was particularly sensitive to the strife 
between the new and the old. Fully conscious of the 
new, he yet felt that it was his duty to trace as far 
as possible the potentialities of the old for covering 
the new domain. Much of his time during the last 
decade of his life was spent in pursuit of this idea, 
and a great volume of his work remained unpublished 
and uncompleted at the time of his death. 

Naturally, one of the first battles to be fought was 
the battle against that belief so firmly asserted by the 
originators of the quantum theory, to the effect that 
no purely electromagnetic system could be in electro- 
dynamic equilibrium. Page expended much effort and 
ingenuity in drawing upon the potentialities of class- 
ieal theory to realize a system in stable electrodynamic 
equilibrium, with characteristics—in particular, angu- 
lar momentum characteristies—which he hoped might 
give meaning to Planck’s constant h. In this effort he 
examined the potentialities for equilibrium of spher- 
ieal rotational systems and toroidal systems, general- 
izing the ordinary Lorentzian equations to include 
magnetic densities and magnetic currents but no over- 
all magnetic charge. With the help of this material 
and with the electrodynamie force generalized to in- 
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clude vx E terms in true mathematical analogy with 
the » x H terms, he sought to prove the possibility of 
the existence of systems that would be in equilibrium 
in the sense that at each point of the system the total 
electrodynamiec force would be zero. He succeeded in 
proving the possibility of the existence of such sys- 
tems, but up to the time of his death his hope of find- 
ing the systems and of discovering in their structure 
a unique or, preferably, a discrete set of possibilities 
as regards angular momentum in which Planck’s con- 
stant h would make its natural appearance was not 
completely realized. 

It was his thought to realize radiation as a result 
of the perturbation of a system of this kind, a per- 
turbation that destroyed its equilibrium. Presumably 
he expected to be led to various states of equilibrium 
for the electron with different angular momenta and 
different energies, so that as a result of such perturba- 
tion radiation could be emitted—again supposedly by 
purely classical processes in the normal process of 
passing from one state of equilibrium to another. 

Leigh Page was a tireless worker who begrudged 
every interruption that took time from his researches 
or from the preparation of his lectures, in which he 
was most conscientious. In spite of this, he was a 
shrewd businessman. He managed his father’s estate 
with such efficiency that over a period of years he sub- 
stantially increased its value. Generally reputed to be 
a man of considerable means, he had the New England 
abhorrence of waste and lack of thrift but was most 
generous in large things. He had those qualities that 
greatly endeared him to his friends and a sense of 
humor that made him a delightful companion. 

In the realm of recreation Page was fond of tennis, 
mountain climbing, and automobile touring, and he 
frequently took vacation trips over considerable dis- 
tances both in America and abroad. His summers were 
spent at his residence in the White Mountains. 

In 1910 Leigh Page married Mary Edith Chol- 
mondeley Thornton at Manitou, Colorado, and thus 
secured a partner to whose sympathetic understand- 
ing he doubtless owed much of his success in life. 
Mary Page possesses the characteristic of making 
everyone happy around her. She is a tireless worker 
and always to be found with half a dozen activities 
on hand, every one of them concerned with lessen- 
ing the burdens of others. Leigh Page is survived by 
his widow, three children—Thornton Leigh, Barbara 
Helen (now Mrs. W. C. Elmore), and Marjorie (now 
Mrs. Edmund Piper)—and nine grandchildren. 

Page was a member of the Connecticut Academy 
of Arts and Sciences, a fellow of the American Phys- 
ical Society, of the American Academy of Arts and 
Sciences, and of the AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF Science. In his death science has 
lost an outstanding contributor, whose feet were 
firmly on the ground of logical discipline. His col- 
leagues have lost a dear friend who was a worthy 
gentleman of the highest type. 
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News and Notes 


Opening of the New Psychiatric Institute 
of the University of Maryland 


THE formal opening of the new Psychiatric Insti- 
tute of the University of Maryland took place Nov. 
17-19, 1952, in a series of dedication exercises in 
Baltimore. The first day of formal ceremonies was 
devoted to the dedication of the building and to the 
conferring of the honorary D.Se. degree on Ralph 
W. Gerard, professor of neurophysiology in the De- 
partment of Psychiatry, and professor of physiology, 
University of Illinois; John von Neumann, research 
professor of mathematics, Institute for Advanced 
Study, Princeton; and Stanley Cobb, Bullard pro- 
fessor of neuropathology, Harvard Medical School. 
At the dedication dinner, Alan Gregg, vice president 
of the Rockefeller Foundation, gave an address on 
“Information, Power, and Responsibility.” 

The second and third days of the ceremonies were de- 
voted to scientific meetings at which the subject of 
“Mechanisms of Change in Behavior” was discussed. 
The topic of the second day was “Factors Influencing 
Behavior,” with Ralph W. Gerard serving as chair- 
man. Speakers included Holger Hyden, professor and 
director, Histological Institute, Faculty of Medicine, 
Gothenburg, Sweden; J. H. Quastel, director, Re- 
search Institute, Montreal General Hospital, Canada; 
Raphael Lorente de No, Rockefeller Institute for 
Medical Research, New York; O. Hobart Mowrer, re- 
search professor of psychology, University of Illinois; 
and Stanley Cobb. At an evening session, Margaret 
Mead, associate curator of ethnology, American Mu- 
seum of Natural History, gave a public lecture en- 
titled “An Anthropologist Looks at Contemporary 
Behavior.” 

The topic on the third morning was “Medical Edu- 
eation and Change in Behavior.” Under the chairman- 
ship of Alan Gregg, the following speakers partici- 
pated: John R. Reid, professor of philosophy at Stan- 
ford University and visiting professor of psychiatry, 
University of Maryland; Philipp G. Frank, president, 
Institute for the Unity of Science, Boston, and lec- 
turer on mathematics and physics, Harvard Univer- 
sity; Thomas Hale Ham, professor of medicine, 
School of Medicine, Western Reserve University; 
George Saslow, associate professor of psychiatry, 
School of Medicine, Washington University, St. 
Louis; and Jacob E. Finesinger, professor of psy- 
chiatry. School of Medicine, University of Maryland. 
The ceremonies closed on the third afternoon with 
a discussion of “Psychotherapy and Change in Be- 
havior,” under the chairmanship of John C. White- 
horn, Henry Phipps professor of psychiatry and di- 
rector of the Department of Psychiatry, School of 
Medicine, Johns Hopkins University. Participants in- 
eluded Taleott Parsons, professor of sociology, Har- 
vard; Anatol Rapoport, assistant professor of mathe- 
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matical biology, University of Chicago; Robert 
Waelder, Philadelphia Institute of Psychoanalysis; 
Jerome Frank, Johns Hopkins University; Carl R. 
Rogers, professor of psychology, ‘University of Chi- 
eago; and Maurice H. Greenhill, associate professor 
of psychiatry, School of Medicine, University of 
Maryland. 

The new $3,000,000 Psychiatric Institute provides 
102 beds for in-patient care, with three floors of the 
building devoted to an out-patient clinic, research 
laboratories, and teaching facilities. The building is 
designed to emphasize psychiatric teaching, integra- 
tion with other medical disciplines, and research in 
medical education and the behavioral sciences, as well 
as to provide adequately for clinical services. The in- 
stitute is under the direction of Jacob E. Finesinger. 


Jacos 
School of Medicine, University of Maryland 


Scientists in the News 


Samuel E. Q. Ashley, of Lenox, Mass., chemical 
supervisor in the General Electric Transformer and 
Allied Products Laboratory, Pittsfield, has been ap- 
pointed manager of the G. E. Major Appliance Divi- 
sion Laboratory, Louisville, Ky., where he assumed his 
duties Mar. 16. 


P. M. S. Blackett, Langworthy professor of physies, 
University of Manchester, has been appointed to the 
university chair of physics tenable at the Imperial 
College of Science and Technology, London. 


William W. Cort will retire June 30 as professor of 
parasitology, School of Hygiene and Public Health, 
Johns Hopkins University, and will be succeeded by 
Frederick B. Bang, associate professor, Department of 
Medicine. Dr. Cort will be research professor in the 
School of Public Health, University of North Caro- 
lina, beginning in September. He will continue his 
summer program as research collaborator at the 
University of Michigan Biological Station. 


Harold S. Feldman has been appointed director of 
medical research for Maltbie Laboratories, Newark, 
N. J. He has been resident in medicine at the U. 8. 
Public Health Service Hospital, Staten Island, since 
1950. 


Henry B. Fry, formerly deputy manager of the 
New York Operations Office, Atomic Energy Com- 
mission, was appointed manager, effective Mar. 1, to 
succeed W. E. Kelley, who has resigned. Mr. Fry has 
been with the AEC since May 1947. 


Andre J. Guinier, of the National Conservatory of 
Paris, and visiting lecturer in applied science at Har- 
vard this spring, delivered the 1953 Robert 8S. Wil- 
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liams Lectures in the Department of Metallurgy, 
MIT, Mar. 10-12. Dr. Guinier spoke on “Precipitation 
Phenomena in Supersaturated Alloys,” and “Recent 
Progress in X-ray Crystallography.” 


Clifford W. Hesseltine has joined the Northern Re- 
gional Research Laboratory, Peoria, to be in charge 
of the Fermentation Division’s Culture Collection 
Section. Dr. Hesseltine was previously in charge of 
the microorganism collection at the Lederle Labo- 
ratories, Pearl River, N. Y., and will succeed Kenneth 
B. Raper, now professor of bacteriology at the Uni- 
versity of Wisconsin. 


L. O. Kunkel, of the Rockefeller Institute for Medi- 
cal Research, is visiting professor in the Department 
of Plant Pathology at Cornell University during 
March. Dr. Kunkel is giving a series of lectures and 
demonstrations on plant virus diseases, and will be 
available for informal discussions and consultation 
on plant virology. 


Thomas J. McNaughtan, formerly assistant director 
of research at the Leroy, N. Y., laboratories of Durez 
Plastics & Chemicals, Ine., has joined the Borden 
Company’s Chemical Division as development man- 
ager at its newly completed laboratory in Philadelphia. 


Jean Piaget, experimental psychologist of the Sor- 
bonne and the universities of Geneva and Lausanne, 
will visit this country Mar. 22—Apr. 5, for a series of 
conferences at American universities. 


Edward Steidle, dean of the School of Mineral In- 
dustries at Pennsylvania State College since 1928, 
will retire with emeritus rank on June 30. Elburt 
F. Osborn, associate dean, will succeed Dr. Steidle. 


Howard O. Triebold has been appointed head of the 
Department of Agricultural and Biological Chemistry 
at Pennsylvania State College. He has been associated 
with the department since 1926, and has served as 
acting head since the retirement of R. Adams Dutcher 
in 1951. 


Orville Frank Tuttle has been named professor of 
geochemistry and head of the Department of Earth 
Sciences, Pennsylvania State College, effective July 
1. Dr. Tuttle has served since 1946 as a petrologist 
at the Geophysical Laboratory, Carnegie Institution 
of Washington. 


Robert van den Bosch, entomologist with the Bio- 
logical Control Department, University of California 
Citrus Experiment Station, Riverside, will spend 
four months searching the cultivated areas of North 
Africa for parasites to control black scale, a citrus 
pest. 


John Walton, of the Botany Department, Univer- 
sity of Glasgow, spoke at a University of California 
joint seminar of the departments of paleontology 
and botany, on methods of preparation of Carbonif- 
erous plants and their interpretation. 
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Education 


The Department of Education of the University of 
Bristol, England, and the H. H. Wills Physical Labora- 
tory, in cooperation with the Institute of Physics, will 
conduct a short summer school followed by a confer- 
ence on “The Theory of the Plastic Deformation of 
Metals, with Special Reference to Creep and to 
Fatigue,” July 13-16. Lecturers will include N. F. 
Mott, A. J. Forty, and F. C. Frank. There will be a 
small fee for the school, but none for the conference. 
Full particulars and application forms, to be re- 
turned before May 31, may be obtained from the uni- 
versity, or from the secretary of the institute, 47 
Belgrave Sq., London, 8. W. 1. 


The Division of Social Sciences of Howard Uni- 
versity, in cooperation with the Howard chapter of the 
American Association of University Professors, held a 
conference on “Academic Freedom in the United 
States,” Mar. 11-14. In addition to Howard faculty 
members, Sidney Hook, Arthur O. Lovejoy, Elmer 
Davis, Verner Clapp, Alan Barth, Ralph Himstead, 
V. T. Thayer, and others took part. 


The Medical College of Georgia, Augusta, will offer 
a training course for cardiovascular investigators in 
the departments of physiology and pharmacology, 
beginning July 1. W. F. Hamilton and R. P. Ahlquist 
will be in charge of the 12-month program, which is 
supported by the National Heart Institute. For in- 
formation or application forms for research trainee- 
ships, write either Dr. Hamilton or Dr. Ahlquist. 


The University of Rhode Island is accepting applica- 
tions for admission in September to the third class in 
the graduate curriculum in biological oceanography 
and marine fisheries biology. The two-year program, 
leading to the M.S. in biological oceanography, is 
sponsored by the university and the Woods Hole 
Oceanographic Institution, and instruction is offered 
by members of both staffs. The first academic year 
and the following summer are spent on the campus 
and at the Narragansett Marine Laboratory; original 
research occupies the second year, which may be 
spent at the laboratory or, by special arrangement, at 
other institutions. Charles J. Fish is in general charge. 
Applications should be addressed to the university’s 
director of graduate studies. Candidates for the cur- 
riculum may also apply for graduate fellowships, of 
which a few at $1200 per year are available. 


The University of Wisconsin has promoted Theodore 
C. Erickson from associate to full professor in the 
Medical School and has appointed John T. Menden- 
hall associate professor of surgery. Dr. Mendenhall 
is chief of surgery at the VA Hospital in Madison. 


Yale University dedicated the $9,000,000 Memorial 
Unit of the Grace-New Haven Community Hospital 
on Feb. 5. The unit increases the capacity of the hos- 
pital to 805 beds. Yale has recently received from the 
Commonwealth Fund of New York a grant of $2,500,- 
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000 for construction of a residence hall for medical 
students, to be built adjacent to the Sterling Hall 
of Medicine and the hospital. 


Grants and Fellowships 


The following AAAS Research Grants have been 
awarded: British Columbia Academy of Science, for 
C. A. Swanson, D. A. Trumpler, and C. Forese, Uni- 
versity ef British Columbia; Florida Academy of 
Science, for William J. Hargis, Jr., Florida State 
University; Louisiana Academy of Science, for Perey 
Viosea, of New Orleans; Minnesota Academy of 
Science, for James A. Jones, of Macalester College, 
and Richard L. Pierce, University of Minnesota; 
Oklahoma Academy of Science, for Gordon Schilz, 
Southeastern State College, and Edwin F. Alder, Uni- 
versity of Oklahoma; Texas Academy of Science, for 
C. A. McLeod, Sam Houston State Teachers College; 
and to the Virginia Academy of Science, for J. J. 
Murray, of Lexington; J. T. Baldwin, Jr., College of 
William and Mary; Mareellus Stow, Washington and 
Lee University; and K. E. Hyland, Jr., of Christchurch 
School—all for studies of the Dismal Swamp. 


More than 3000 applications were received by the 
National Science Foundation for graduate fellowships 
for the academic year 1953-54, an increase of about 
11 per cent over the number received last year. From 
this group about 600 fellows will be selected. Chem- 
istry (769), physics and astronomy (709), mathe- 
maties (349), and engineering (330) were the fields in 
which most applicants were interested, with conserva- 
tion and wildlife (11) at the bottom of the list. 
Stipends range from $1400 to $3400, with additional 
allowances for dependents, tuition, and other normal 
expenses. 


The New York Zoological Society has renewed for 
1953 its “Point Four” program of aid to biological 
research in Europe. In 1952 the society made grants 
for research to individuals and institutions in Austria, 
Belgium, Denmark, England, France, Germany, Hol- 
land, Italy, Spain, Sweden, Switzerland, and Turkey. 
Again in 1953 funds will be made available to research 
departments or individual investigators in universities, 
natural history museums, zoological parks, aquariums, 
and nonprofit biological laboratories. The use of funds 
is limited to the purchase of specific items of research 
equipment, books, and technical journals, and the costs 
involved in providing experimental material. It is not 
intended to provide assistance to personnel of medical 
institutions, commercial laboratories, government- 
sponsored programs or any program concerned pri- 
marily with applied or economic biology. However, 
individuals or groups in such organizations are eligible 
in respect to basic studies of their own carried on 
simultaneously and separately, Applications for grants 
should _ be addressed to Ross F. Nigrelli, chairman, 
New York Zoological Society European Research 
Fund, Zoological Park, New York 60, USA. 
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In the Laboratories 


Chemstrand Corporation has added the following 
members to its staff at Decatur: George E. Ham, 
Clarence I. Johnson, Rutherford B. Thompson, Jr., 
Edward H. Sundbeck, and Peter P. Hermes. At the 
nylon manufacturing and processing facilities now 
under construction at Pensacola, the following were 
appointed to supervisory positions: Robert Johnson, 
Walter T. Cline, Jr., Walter E. Eisele, William H. 
Matthews, Eugene Negro, Richard T. Phelps, Jr., 
Norman C. Sidebotham, Shelby L. Walters, and An- 
drew W. Williams. 


Grinnell College dedicated its Hall of Science Mar. 
13-14, with an address by Laurence M. Gould, presi- 
dent of Carleton College, on “The Role of the Sciences 
in Humane Learning ;” a symposium on “The Future 
of Science,” with R. W. Gerard, W. Albert Noyes, Jr., 
and Oliver E. Buckley, as speakers; an address by 
Watson Davis, on “The Discovery of Science Talent;” 
a program for teachers of science on the “Integration 
of Science Teaching between High School and 
College ;” and a special showing of scientifie movies 
for high school science students. 


New York University, the University of Alaska, and 
the Office of Naval Research are joint sponsors of an 
expedition to establish a cosmic ray research station, 
if feasible, on Mount Wrangell. Serge A. Korff, of the 
Department of Physics, NYU, and Terris Moore, 
president of the University of Alaska, are organizing 
the group. Dr. Moore has resigned his post as uni- 
versity president, effective July 1, to devote his full 
time to the cosmic ray project. He will, however, re- 
tain his position as professor on the university staff. 


In the Snow, Ice, and Permafrost Research Establish- 
ment (SIPRE), in Wilmette, Ill, Chicago suburb, 
the Army Corps of Engineers is collecting data on 
the properties and formation of the three materials 
from which the project gets its name. Current empha- 
sis is on basic research, under the direction of Henri 
Bader, as chief scientist and head of the snow and ice 
research branch. A. Lincoln Washburn, former ex- 
ecutive director of the Arctic Institute of North 
America, is in charge of SIPRE. 


Meetings and Elections 


A group of approximately 100 child psychiatrists 
has organized the American Academy of Child Psychia- 
try. At a meeting held in Cleveland in February, the 
following officers were elected: president, George E. 
Gardner, Boston; president-elect, Fred Allen, Phila- 
delphia; secretary, Frank J. Curran, Charlottesville, 
Va.; treasurer, Mabel Ross, New York. Membership is 
limited to physicians who are members of the Ameri- 
ean Psychiatric Association and who have had at 
least two years’ training in a clinie deemed adequate to 
give the proper training. A member must have had at 
least five years’ experience in child psychiatry after 
completion of his training period, and in addition he 
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must demonstrate that his chief professional interest 
and activity are in that field. Leo Kanner, of Balti- 
more, has been appointed chairman of a program com- 
mittee to plan for a scientific session in Los Angeles, 
May 4. 


Case Institute of Technology will hold a convocation 
Apr. 10-11 to discuss “The Atomic Age—Challenge to 
Free Men,” as the first in a series of celebrations ex- 
tending over three years and marking its diamond 
jubilee. The convocation will meet in six sessions. 
Grove Patterson, editor-in-chief of the Toledo Blade, 
Zay Jeffries, E. V. Murphree, Farrington Daniels, and 
H. A. Winne will participate in the first panel on 
“Lifting the Burden from the Backs of Men.” In the 
second, dealing with “Controlling the World’s Energy 
for Man’s Tasks,” Vannevar Bush, Claude E. Shan- 
non, Earnest A. Hooten, and Louis N. Ridenour will 
speak, The third panel will consider “Effective Utiliza- 
tion of Controlled Energy by Organized Society,” 
under the chairmanship of Willard T. Chevalier. 
Charles Goodeve, director of the British Iron and Steel 
Research Association, Gwilym Price, and Karl T. 
Compton will speak. The final panel discussion will 
present Gilbert Highet, Rabbi Abba Hillel Silver, 
Detlev W. Bronk, and F. S. C. Northrop in “Attain- 
ing Man’s Hopes in the Atomic Age.” Complete even- 
ing programs are still to be announced. 


The International Congress for Microbiology, to be 
held in Rome, Sept. 6-12, will add a subsection on 
bacterial taxonomy to the sections listed in the pre- 
liminary program. Those who wish to read papers 
before the subsection should send titles and abstracts 
(two copies) either to S. T. Cowan, National Collee- 
tion of 'fype Cultures, Central Public Health Labora- 
tory, Colindale Ave., London, N. W. 9, or to the 
secretary-general of the congress, Istituto di Igiene, 
“G. Sanarelli,” Citta Universitaria, Rome, before 
Apr. 30. 


Resources for the Future, Inc., has called a national 
meeting of a Council of Sponsors, Apr. 20-22, to 
review plans for the forthcoming Mideentury Con- 
ference on Resources for the Future. The organization, 
established last November, has received a grant of 
$150,000 from the Ford Foundation to prepare for 
and conduct the conference. Horace M. Albright, U. 8. 
Potash Company, is president of the conference. 
Members of the Board of Directors are Edward J. 
Condon, Sears, Roebuck & Co.; Reuben C. Gustavson, 
University of Nebraska; E. B. MacNaughton, former 
president of Reed College; Leslie A. Miller, former 
governor of Wyoming; Fairfield Osborn, Conservation 
Foundation; William S. Paley, Columbia Broadcast- 
ing System; Beardsley Ruml; Stanley Ruttenberg, 
CIO; and M. L. Wilson, former director of extension, 
USDA. Norvell W. Page is conference director, with 
offices in the Cafritz Bldg., Washington, D. C. 


A Symposium on Microwave Optics will be held at 
McGill University, June 22-24, under the sponsorship 
of Commission 6 of the Canadian National Committee 
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and Commission 6A of the U.S.A. National Com- 
mittee of the International Scientific Radio Union. 
The symposium will mark the opening of the Eaton 
Electronics Research Laboratory. Papers on the fol- 
lowing topics are invited: diffraction and scattering, 
measurement techniques for diffraction and scattering, 
physical optics applied to microwave systems, opera- 
tional methods in opties, applications of information 
theory to microwave optics, geometrical optics and 
applications to radio problems, and artificial dielec- 
tries. Abstracts, of not more than 200 words, should 
be sent by Apr. 14 to G. A. Woonton, Eaton Labora- 
tory, McGill University, Montreal, and summaries of 
1500 words by May 1. 


Miscellaneous 


Imperial Chemical Industries Limited, publishers 
of Endeavour, will award five prizes at the meeting 
of the British Association for the Advancement of 
Science, for essays submitted on any of the following 
subjects: radio astronomy, color and chemistry, biol- 
ogy in world affairs, science and safety in transport, 
science and art, scientific contributions to medicine, 
scientific societies and their role, power and civiliza- 
tion. The competition is restricted to those whose 25th 
birthday falls on or after the June 1 deadline for 
receipt of entries. Successful competitors will be in- 
vited to attend the BAAS Liverpool meeting, Sept. 
2-9, with expenses within the United Kingdom paid. 
For further information address the assistant secre- 
tary, BAAS, Burlington House, Piccadilly, London, 
Weds 


Johnson Reprint Corporation, 125 E. 23rd St., New 
York 10, has available reprinted volumes of the An- 
nual Review of Biochemistry, Vols. 1-5 (1932-36), 
Vols. 8-11 (1939-42), and Vols. 14-15 (1945-46), 
which had been out of print. 


Mercer Biological Research, Inc., a nonprofit corpo- 
ration, was chartered Jan. 7 under the laws of the 
State of New Jersey. It was created to constitute a 
liaison between professional biologists and organiza- 
tions or individuals requiring consultant service, In- 
quiries should be addressed to the corporation, Box 
363, Princeton, N. J. 


Pollen of the species of conifers of the eastern U. S. 
and southeastern Canada is needed for size-frequency 
studies in the preparation of a Pollen Atlas intended 
to facilitate the identification of fossil materials in 
pollen analytical studies of late- and postglacial sedi- 
ments. In instances where the identification of species 
is eritical, it would be helpful if a leafy twig and a 
female cone were included with the mature miale cones. 
Geographic location needs to be known. Pollen is 
sought especially of species of Abies, Picea, and Pinus 
from the East. Material of Pinus from the Northwest 
would also be welcome. Address all communications to 
Stanley A. Cain, School’of Natural Resources, Uni- 
versity of Michigan, Ann Arbor, 


Scrence, Vol. 117 


: 


‘om- 
110n. 
aton 

fol- 
ring, 
ring, 
eT a- 
ution 

and 
elec- 
ould 
os of 


shers 
eting 
at of 
wing 
biol- 
port, 
icine, 
iliza- 
25th 
e for 
ye in- 
Sept. 
paid. 
secre- 
ndon, 


, New 
e An- 
1-36), 
5-46), 


of the 
tute a 
aniza- 
e, In- 
Box 


U.S. 
juency 
tended 
ials in 
sedi- 
species 
and a 
‘cones. 
llen is 
| Pinus 
‘thwest 
ions to 
s, Uni- 


‘ol. 117 


Technical Papers 


Experimental Production of Arthritis’ in 
Rats by Hypophyseal Growth Hormone? 


William O. Reinhardt and Choh Hao Li 


Departments of Anatomy and Biochemistry 
(Hormone Research), University of California, Berkeley 


The temporary reversal of the course of rheumatoid 
arthritis and other related conditions following treat- 
ment with certain adrenal steroids or adrenocortico- 
tropic hormone (ACTH) has suggested that the ad- 
renal gland plays only a secondary etiological role, 
and that the effects of such treatment are of impor- 
tance only in diminishing the activity of an as yet 
unknown factor or agent acting at the cellular or 
tissue level. The adrenal steroids seem, at least in 
part, to protect tissues and cells from the effects of 
such a factor. 

Certain lines of evidence have repeatedly suggested 
that endocrine imbalances may result in the produc- 
tion of, or be associated with, various types of chronic 
arthritis (7-3). Exact experimental demonstration of 
such relationships has not been attained, principally 
for lack of definition of the experimental conditions 
required for the production of arthropathies after 
treatment with purified hypophyseal hormones. Sil- 
berberg (4) has, however, reported the production 
of an “acromegalie arthropathy” in the guinea pig, 
induced after short-term injection of extract of an- 
terior pituitaries of cattle, and Selye (3) has likewise 
noted the production of an arthritis of rheumatoid 
type in otherwise intact rats after treatment with 
lyophilized anterior pituitaries. On the other hand, 
adrenalectomy has been shown to predispose to spon- 
taneous (5) or desoxycorticosterone-induced arthritis 
(2) in rats. 

The above and other clinical observations have sug- 
gested that pituitary hormones are of importance in 
the production of experimental arthritis. A working 
hypothesis that may be formulated from these obser- 
vations holds that some hormonal factor(s) in the 
anterior pituitary can be antagonized directly or in- 
directly by certain adrenal steroid hormones, and that 
temporary alleviation of signs and symptoms of vari- 
ous connective tissue and joint lesions by such adrenal 
steroids may represent, at least in part, either a de- 
crease in hormonal production by the pituitary and/or 
an antagonism of hormones at the peripheral tissue 
levels. 

The experiments herein described present prelimi- 
nary evidence that points to a significant role of 
pituitary growth hormone in the production of chronic 


21 Since the arthritis described here is not necessarily rheu- 
matoid and yet presents certain of its characteristics, the 
term “chronic arthritis” is employed with reservations. 

* This investigation was supported in part by a grant from 
the Albert and Mary Lasker Foundation. 
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BODY WEIGHT IN GRAMS 


DAYS TREATMENT 


Fic. 1. Body weight changes produced by administration 
of hypophyseal growth hormone to normal and adrenalec- 
tomized-ovariectomized adult rats."Dose of growth hormone 
in mg given daily (6 times weekly) by intraperitoneal injec- 
tion. Curves represent average body weight changes for 
adrenalectomized-ovariectomized (A. and O,) and normal rats 
injected with growth hormone. Other curves represent aver- 
age body weight changes for untreated adrenalectomized- 
ovariectomized and normal rats. 


arthritis in the absence of the adrenals and gonads. 
Of 38 plateaued female rats (6-8 months old), 18 
were adrenalectomized and ovariectomized, and the 
others were retained as controls. Ten of the rats in 
each group were injected intraperitoneally with grad- 
ually increasing daily doses (Fig. 1) of pituitary 
growth hormone (6) administered over a 6-month 
period. All animals were maintained on 1% NaCl 
drinking water and stock diet in comparable environ- 
mental conditions. 

During the course of regular observations, it was 
noted that both groups of growth hormone-treated 
animals grew at a comparable rate (Fig. 1), their 
weight being approximately 65% greater than that 
of the untreated normal controls,’ with a commensu- 
rate increase in body dimensions, at the end of 6 
months of treatment. It was further observed that the 
physical condition of the growth hormone-treated, ad- 
renalectomized-ovariectomized animals progressively 
altered. General physical activity became sluggish, 

*It is of interest that adrenalectomy did not inhibit the 
increase in weight known to follow ovariectomy in the pla- 
teaued female rat (Fig. 1). The suggestion must be made in 
this connection that a correlation may exist between cessa- 
tion of gonadal function, the increased incidence of arthritis 
at the menopause, and alterations in endogenous growth hor- 
mone secretion and/or responsiveness of the peripheral tis- 
sues to growth hormone. In addition, since all groups of 
animals were maintained continuously on 1% NaCl solution 
for drinking purposes, it is apparent that NaCl per se did not 
inhibit the normal responses to growth hormone, nor was it 


of immediate importance in the production of the changes 
described. 
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Fic. 2. Radiographic demonstration of articular and extra-articular changes in knee and ankle regions in growth hormone— 
treated, adrenalectomized-ovariectomized rats (c and d) as compared with normal control (@ and b). 


muscle tone was diminished, the animals appeared 
irritable, and evidence of knee and ankle joint tender- 
ness, along with transient episodes of joint-swelling, 
became apparent. Five of the adrenalectomized ovari- 
éectomized animals treated with growth hormone and 
3 of the untreated operated group succumbed to inter- 
eurrent infections or exhibited signs and symptoms 
resembling delayed terminal adrenal insufficiency. 
During the course of the experiment, two of the 
growth hormone-treated, adrenalectomized-ovariecto- 
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mized rats, in poor condition, were treated with hy- 
drocortisone for one week, with apparent sympto- 
matie relief and diminution of joint-swelling and 
tenderness. 

Radiographic study of all animals at the end of the 
treatment period disclosed evidences of joint disturb- 
ances, particularly at the knee, characterized by ir- 
regularities and erosions of condylar margins, local- 
ized osteoporotic areas in the condyles, with evidence 
of lipping and calcification at joint margins (Fig. 2). 
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These changes were present in varying degrees in all 
the growth hormone-treated, adrenalectomized-ovari- 
ectomized rats, in but one of the growth hormone— 
treated normal controls, and in none of the untreated 
controls. In addition, both groups of growth hormone- 
treated animals exhibited distinct extra-articular eal- 
cifications at the ankle joint and in the neighborhood 
of the Achilles tendon and in adjoining fascial planes. 

The importance of these observations is provision- 
ally thought to be related to the well-known antagon- 
ism existing between the pituitary growth hormone 
and certain adrenal steroids (as well as ACTH acting 
indirectly) on the various manifestations of growth. 
It should be noted that the demonstrated arthropathic 
effects of purified pituitary growth hormone are not 
mediated by the adrenal gland (or gonads). 

If the above observations are confirmed, the ground- 
work can be laid for the verification of a hypothesis 
which holds (1) that the pituitary growth hormone 
may be of direct etiological importance in the chronic 
arthritides and in related conditions; and (2) that 
the ameliorative antiarthritic effects of ACTH, corti- 
sone, and hydrocortisone may be considered to repre- 
sent either suppression of pituitary growth hormone 
secretion, or antagonism to growth hormone (or to its 
local effects) at the tissue level, or both. It should be 
noted, however, that the experimental evidence de- 
scribed herein does not preclude the possible existence 
of sensitization to growth hormone (endogenous or 
exogenous) or of production of hypersensitivity to 
other allergenic factors or agents. 
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The Relation of Bacteriophage to the Change 
of Corynebacterium diphtheriae from 
Avirulence to Virulence? 


Neal B. Groman 


Department of Microbiology, University of Washington, 
School of Medicine, Seattle 


Freeman (1, 2) has reported that exposure of an 
avirulent strain of Corynebacterium diphtheriae to 
a specifie bacteriophage results in the production of 
virulent C. diphtheriae.? In addition he has observed 
that all virulent strains derived in this manner ex- 
hibit lysogenicity when tested against the parent 

1 Supported in part by State of Washington funds for medi- 
cal and biological research. 


2The terms “avirulent” and “virulent” are used synony- 
mously with “nontoxigenic” and “toxigenic.” 
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avirulent strain. These results, confirmed in part by 
Parsons and Frobisher (3), have been fully con- 
firmed in our own laboratory (4). Two possible 
explanations for the origin of these virulent organ- 
isms have been advanced (1, 2). They are (a) that 
virulent mutants develop in the avirulent culture 
and are subsequently selected for by bacteriophage 
action, and (b) that infection and the establishment 
of the lysogenic state alter the metabolism of the 
infected cells, with resultant production of toxin. 
The present report provides evidence compatible with 
the hypothesis linking lysogenicity and virulence and 
inconsistent with the hypothesis of mutation and 
selection. 

Strain 444 of avirulent C. diphtheriaec* as desig- 
nated by Freeman (1) was used in the work to be 
described. This parent avirulent strain and the 
derived virulent strains will be referred to as 444A 
and 444V, respectively. The bacteriophage employed 
throughout has been designated 444V/A. It was iso- 
lated from strain 444V, produced by exposing 444A 
to bacteriophage B, described by Freeman (1), and 
was propagated on 444A. In all probability it is iden- 
tical with bacteriophage B. Investigation of this 
phage-host syscem (4) indicates that, although it is 
strongly lytic, lysogenic cells are produced with ex- 
traordinary facility. It is similar in this respect to 
systems described by Burnet and Lush (5) for a 
Staphylococcus and Boyd (6) for Salmonella typhi- 
murium, 

The correlation between virulence and lysogenicity 
observed by Freeman (1) in the derived strain 444V, 
and repeatedly confirmed in the course of the present 
work, is highly suggestive of a causal relationship be- 
tween the two changes in character. Nevertheless, it 
ean be argued that a virulent mutant arising inde- 
pendently of bacteriophage action might simultane- 
ously become receptive to a state of lysogenicity. If 
this occurred the establishment of the lysogenic state 
would be a result of the change to virulence rather 
than its cause. Thus, other evidence is required be- 
fore any significance can be attached to this corre- 
lation. 

Strong evidence against the mutation-selection hy- 
pothesis was obtained in the following manner. Sam- 
ples were removed periodically from a mixture of C. 
diphtheriae 444A and bacteriophage 444V/A. Each 
sample was plated for total bacterial count and ana- 
lyzed for the relative numbers of virulent and aviru- 
lent cells present. A differential medium exploiting 
the visibility of toxin-antitoxin precipitates in an in 
vitro system was used to distinguish between virulent 
and avirulent colonies. Plate differentiation was con- 
firmed by guinea pig intracutaneous tests and in vitro 
virulence tests (7). Lysogenicity was demonstrated 
using parent strain 444A as the indicator strain. Be- 
cause of the clumping exhibited in the normal growth 
of C. diphtheriae the counts obtained represent 
“elump” counts. The data are presented in Table 1. 

® Kindly supplied by V. J. Freeman. 
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TABLE 1 


NUMBERS OF VIRULENT C. diphtheriae PRESENT ON 
INCUBATING AVIRULENT STRAIN 444A WITH 
BACTERIOPHAGE 444V/A 


Expt. Time Bacteria 

no. elapsed Total No. viru- 
(hr) no./ml lent/ml 
0 2.4 x 10° ep 

1 3% 1.4 x 10* 640 

5% 5.0 x 10* 23,000 
0 1.9 x 10° <1* 

2 3% 9.6 x 10* 2,000 

5 6.4 x 10° 37,000 


* None detected in the sample. 


Examination of the increase in the numbers of viru- 
lent cells (Table 1) reveals some important facts. It 
has been determined in independent experiments that 
the shortest generation time of virulent strain 444V 
is 51 min under the conditions of the experiments. It 
ean be calculated that in the period of 334 to 534 hr 
(Expt. 1) the virulent population of 640 cells/ml, 
irrespective of its origin, would have reached a den- 
sity of 3300 cells/ml had it multiplied at the maxi- 
mum rate. The determined population of 23,000 viru- 
lent cells/ml is far in excess of this. Similarly during 
the 314-5-hr period of Expt. 2 the population density 
would have increased from 2000 to 6800 virulent 
cells/ml had multiplication occurred at the optimal 
rate. Again the determined population of 37,000 
cells/ml is far in excess of this figure. Thus, in both 
instances many more virulent cells were present at 
the end of the experimental interval than could be 
accounted for by division alone even if multiplication 
had occurred at the optimal rate. It is apparent from 
these facts that large numbers of additional virulent 
cells appeared during the experimental interval. It 
ean also be caleulated that it would have required 
mutation to virulence during the first division of 2.7% 
(Expt. 1) and 9.2% (Expt. 2) of the avirulent popu- 
lation present at the beginning of the cited experi- 
mental intervals to achieve the virulent populations 
present at their termination. This far exceeds any 
expected rate of spontaneous mutation. Furthermore, 


TABLE 2 


NUMBERS OF VIRULENT COLONIES OF C. diphtheriae 
DEVELOPING AFTER A 30-MIN CONTACT 
BETWEEN AVIRULENT STRAIN 444A 
AND BACTERIOPHAGE 444V/A 


No. phage- 
infected No. of Percentage 
Expt. cells virulent cells con- 
no. deposited colonies verted to 
on the developed virulence 
plate 
1 142 7 4.9 
2 108 3 2.8 
3 99 1 1.0 
4 268 1.5 
5 701 1 0.1 
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the decrease in total bacterial count, resulting from 
continued lysis of large numbers of avirulent cells by 
bacteriophage, would tend to increase these theoretical 
mutation rate requirements. 

Further evidence was obtained which fails to sup- 
port the hypothesis of mutant selection by bacterio- 
phage. In a series of experiments, strain 444A was 
mixed with bacteriophage 444V/A in heart infusion 
broth (Difeo) and incubated in a 37°C water bath 
for 30 min. The mixture was then diluted and aliquots 
were spread directly on the differential medium. In 
all cases the concentration of bacteriophage on the 
plate was low enough to rule out any reasonable pos- 
sibility of contact between a phage particle and a 
developing colony. 

The data presented in Table 2 show that 0.14.9% 
of the phage-infected cells deposited on the plates 
developed into virulent colonies. The percentage of 
virulent clones produced far exceeds any anticipated 
mutation rate. Furthermore, controls of avirulent cells 
alone plated in these and in numerous experiments 
performed during the past year have never given evi- 
dence of a single virulent colony. Thus again, new, 
virulent cells were produced by exposure of avirulent 
cells to bacteriophage lysates and at a rate far in 
excess of any expected spontaneous mutation. 

The induction of virulence, as evidenced above, 
could conceivably be due to the presence of a soluble 
transforming principle released during the prepara- 
tion of the bacteriophage stocks. Preliminary experi- 
ments were performed in which the stock solution of 
bacteriophage 444V/A was treated with crystalline 
desoxyribonuclease (Worthington) under conditions 
of activity described by McCarty and Avery (8). The 
enzyme voncentration was 200 times the maximum 
used by these investigators to completely destroy the 
activity of pneumococcal transforming factor. The 
enzyme-treated bacteriophage suspension retained its 
ability to produce virulent C. diphtheriae from strain 
444A. This strongly indicates the absence of a soluble 
transforming principle of the desoxyribonucleic acid 
type. However, other soluble transforming agents may 
exist which would be unaffected by this treatment. 

In summary then, the theory that virulent mutants 
arise in strain 444A of C. diphtheriae and are selected 
for by bacteriophage is not supported by the facts 
presented here. Thus it appears that the change to 
virulence is an induced phenomenon. The evidence 
presented tends to rule out transformation by a solu- 
ble principle of the DNA type. On the other hand, 
the striking correlation between lysogenicity and viru- 
lence makes a causal relationship between these two 
changes seem probable. The high concentration of 
desoxyribonucleic acid present in the bacterial viruses 
that have been studied (9), and the intimate relation- 
ship that must exist between a bacterial cell and its 
symbiotie phage, give strong support to the concept 
that bacteriophage may indeed act as a particulate 
transforming principle. It is proposed to retain as a 
working hypothesis that the establishment of the lyso- 
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genic state results in an altered metabolism of the 
avirulent cell, an alteration manifest as toxin pro- 
duction. 
A complete report of this work will be published 
elsewhere. 
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Technical Modifications of 
Radiocardiography* 


Aldo A. Luisada, Abraham R. Goldfarb, Giano 
Magri, and Robert Saffian 


Division of Cardiology, The Chicago Medical School, 
and The Mount Sinai Hospital, Chicago, Illinois 


‘Radiocardiography was described in 1948 by Prinz- 
metal et al. (1), and its clinical applications were 
presented a year later (2). In this method, a Geiger- 
Mueller counter with auxiliary equipment records 
graphically the passing of radioactive blood through 
the cardiac chambers. Several disadvantages found in 
the application of the original method led to modi- 
fications which are reported below. 

Original method (i, 2). A shielded Geiger-Mueller 
(GM) tube is placed in front of the precordium of 
the sitting patient, and 0.1-0.2 me radiosodium (Na**) 
is injected into one of the antecubital veins. The 
counts are graphieally recorded from right to left by 
means of a specially constructed ink-writing device. 
The curve is corrected by taking the means of counts, 
‘and the reconstructed tracing consists of two main 
waves (R and L) representing the passage of the iso- 
tope through the right and left ventricles, respec- 
tively. The two waves are connected by a transitional 
plateau. The end of the second wave is usually at a 
much higher level than the baseline. 

Disadvantages of the method. The following disad- 
vantages were found in preliminary experiments : 

a) Radioactive sodium has a short half-life (14.8 hr) 
and may not be available when necessary. Shipment from 
production centers to the laboratory is by air freight, and 
is very expensive. 

b) The poor sensitivity of the GM counter originally 
used required a large dose of isotope for injection. 

e) The ink-writing device is not very accurate. Writing 
from right to left is in contrast with accepted techniques 
and makes the reading awkward. The actual graph consists 


1 This study was performed under the tenure of a teaching 
grant of the National Heart Institute, USPHS, held by A. A. 
Luisada. 
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of several irregular oscillations; the means of counts is a 
somewhat arbitrary and subjective procedure which lacks 
accuracy. 

d) There is no possibility of simultaneously recording 
radiocardiograms and other tracings for physiological or 
clinical correlation. 


Modifications of technique. The isotope used in our 
study was I'*? in the form of diiodofluorescein;? a 
dose of 20 me in 0.5~1 ml was injected. As the half- 
life of I'** is about one week, several clinical experi- 
ments were carried out with the material of each ship- 
ment. 

The detector was a bismuth gamma GM tube* con- 
tained in a directional lead shield. The tube was sus- 
pended from a vertical stand, and the opening of the 
shield was placed about 1 in. from the center of the 
precordium (Erb’s point) of the supine patient. The 
tube was connected to a count rate meter* and the 
outlet of the latter, ending m a telephone plug, was 
connected to a direct-writing electrocardiograph® with 
4 channels. This permitted simultaneous recording of 
the radiocardiogram and of any other clinical tracing. 
Film speed generally used was 10 mm/sec. In some 
experiments, however, film speeds of 25 or 50 mm/see 
were used. A signal marked the time of injection. 

In our experiments, an electrocardiogram and a 
earotid or brachial tracing, or a respiratory tracing, 
were recorded with the radiocardiogram. This per- 
mitted us to ascertain the number of cardiac cycles 
necessary for the isotope to go through the right or 
the left side of the heart. 

Several technical difficulties were still encountered, 
and some of them are not yet solved. The record of the 
Poly-Viso, like that of most amplifier-type galvanom- 
eters, is a plot of logarithmic intensity vs. time. There 
is therefore no linear proportion between the height 
of a deflection and the amount of isotope in the GM 
tube field. This tends to increase the smaller deflec- 
tions and, therefore, the background effects. The use 
of a specially built amplifier is contemplated in future 
experiments. 

With suitable degree of amplification, the special 
characteristics of the amplifier-type galvanometers 
automatically transform the multiple and irregular 
discharges of the counter into slower and more regu- 
lar waves. This transformation is equivalent to, but 
more accurate than, the arbitrary means of discharges 
previously drawn over the graphs. It should be kept 
in mind that, following a large and slow positive de- 
flection, the graph sometimes presents a negative de- 
flection. This is an artifact that is due to the technical 
characteristics of the amplifier-type of galvanometers 
and should be disregarded. 

2The isotope was obtained from the Abbott Laboratories, 
North Chicago, Ill, on allocation from the U. 8. Atomic 
Energy Commission. 

*The tube was Mark 1, model 13, of Radiation Counter 
Laboratories. 

4The meter was No. 1615, supplied by the Nuclear Instru- 
ment and Chemical Co., to whom we are indebted for their 


cooperation. 
5 The electrocardiograph used was a Sanborn Poly-Viso. 
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Radiocard. 


Fic. 1. Radiocardiogram of a normal dog. R and L indicate 
passing of the isotope through the right and left ventricles. 


In a first series of experiments, 6 anesthetized dogs 
were studied. Later, 24 normal human subjects be- 
tween 22 and 60 years of age were studied. Both in 
animals and in humans, the injection of the isotope 
is followed within 2-6 see by a large monophasic wave 
lasting 1-4 sec, which may be preceded by a smaller 
one. Following an interval of 1-3 see, during which 
the tracing may return to the baseline, a second mono- 
phasic wave occurs; this wave lasts 2.5-4 see and is 
often preceded by a smaller wave (Fig. 1). It is likely 
that the two large monophasic waves correspond to 
waves R and L described by Prinzmetal and co-work- 
ers (1, 2) and are due to the passing of the isotope 
through the right and left ventricles. It is too early 
to decide whether the smaller waves preceding R and 
L are due to passing of the isotope within the respec- 
tive atria. This possibility, however, should be con- 
sidered. Both the R and the L wave frequently include 
from two to four smaller, rounded waves. In normal 
subjects, from two to four ventricular contractions 
occur during the passage of the isotope through each 
ventricular chamber. 
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Sometimes, after the end of the second large wave 
(L), more waves are visible. They frequently oceur by 
couples which resemble the R-L couple originally ob- 
served. They have either the same or a greater height 
than the original couple and may be observed for 
several minutes. They might be explained by the re- 
current circulation of the isotope through the right 
and left ventricles after returning from several pos- 
sible routes. The shortest is the coronary circulation; 
the longest, the splanchnic circulation or that of the 
lower limbs. Theoretically, the mixing of the isotope 
with circulating blood should rapidly attenuate these 
waves. Therefore, the interpretation is still tentative. 
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The Culture in the Developing Chicken 
Embryo of a Filtrable Agent from 
Verruca vulgaris 


James A. Bivins 


Department of Poultry Husbandry, 
New Jersey Agricultural Experiment Station, 
Rutgers University, New Brunswick* 


Although there is abundant evidence (1—7) that 
the causative agent of the common wart is filtrable, 
there are only two reports of its having been grown 
in tissue other than human. Ullman (5) reported 
having produced a vaginal papilloma in a bitch 
which was inoculated with a human laryngeal 
papilloma, and Rhodes (8) has mentioned, without 
details, the successful transfer of human wart 
material to a monkey’s prepuce. Felsher (9) reported 
failure to cultivate this agent in chick embryos. 

A total of 17 warts developed on the author’s right 
hand during a period of at least two years. The 
primary wart was removed by curettage and electro- 
cautery on July 10, 1951, by a dermatologist.? On 
July 12, the wart was ground with sterile sand in a 
mortar until the whole was reduced to a fine powder. 
This was suspended in 3-4 ml of nutrient broth 
and frozen. Aerobic agar culture remained sterile. 
On July 13, the sample was thawed, resuspended, 
and centrifuged. One ml of the supernate was added 
to 10,000 u of penicillin and 10 mg of dihydro- 
streptomycin, each contained in 0.1 ml of .85% NaCl 
solution. The mixture was then inoculated on the 
chorioallantoic membrane (CAM) of each of 5 
chick embryos 10 days old in a dose of 0.2 ml/egg 
by the routine technique employed in this laboratory 
(10). The original nontreated suspension was in- 
oculated on the CAM of each of 2 other eggs in a 
somewhat larger dose. 


1 Paper of the Journal Series. 
20. J. Sokoloff, 69 Paterson St., New Brunswick, N. J. 
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Two of the 5 eggs receiving antibiotic-treated 
inocula were examined on the fourth postinocula- 
tion day. No lesions were observed. On the seventh 
day, the remaining 3 were examined. Two had barely 
perceptible lesions at the inoculation site, and the 
pole of the third had the rough appearance of sand- 
paper with definite but small cystlike proliferations 
at the inoculation sites. One of the 2 embryos 
inoculated with nontreated suspension had an 
edematous CAM, particularly at the pole, and small 
but definite raised lesions at each inoculation site. 
The last embryo, which received more inoculum than 
any of the preceding, had several hard, whitish 
“pearls,” which were raised above the surface of 
the CAM about % in. Aerobie agar cultures re- 
mained sterile. Subsequent passages have shown that 
the agent grows well on the CAM of 10-day-old 
chick embryos, routinely producing dense white to 
greenish pearls varying in size but usually between 
1/16 and 3/16 in. in diameter. Occasionally, many 
much smaller secondary lesions are present on the 
CAM. In a few embryos there has been evidence 
suggesting that destruction of blood vessels has 
occurred, thus permitting hemorrhage. When the 
individual lesions are close enough to coalesce, a 
yellowish substance resembling necrosed tissue has 
been observed between the CAM and the inner shell 
membrane. 

To demonstrate the filtrability of the agent pro- 
voking these lesions, a Boerner filtrate of a ground 
suspension of first-passage membrane and a Boerner 
and a Berkefeld “V” filtrate of a second-passage mem- 
brane were prepared and inoculated on the CAM of 
10-day-old embryos. Neither Boerner filtrate produced 
lesions, but the Berkefeld filtrate caused lesions which 
could not be distinguished from nonfiltered material. 
Aerobic agar cultures of the filtrates and of all eggs 
inoculated with them or with nonfiltered material re- 
mained sterile. Since the Boerner filter utilizes a Seitz- 
type asbestos pad, these results were not unexpected. 

Because of the character of the lesions produced 
and because of the filtrability of the agent causing 
them, it seems probable that a virus has been cultured. 
More detailed information on this and other aspects 
of the problem are to be considered in a future report. 
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A Metabolism Unit Designed for 
Radioisotope Balance Studies with Dogs* 


Sam L. Hansard 


University of Tennessee—Atomic Energy Commission 
Agricultural Research Program, Oak Ridge, Tennessee 


The dog is widely used in nutritional and physio- 
logical experimentation. Problems raised by the use 
of radioactive materials in such studies have necessi- 
tated the redesign of cages for quantitative collection 
of excreta. For the most part, the cages now em- 
ployed are based on that introduced by Gies (1) or 
Bliss (2) and consist of square or rectangular units 
with mesh wire bottoms upon which the animal stands 
over a metal urine funnel. The feces are retained by 
the wire floor, and the urine passes through the mesh 
and is directed by the funnel to a collecting vessel be- 
neath. Details of the basic requirements that must be 
met by a satisfactory unit for isotope studies and the 
shortcomings of the conventional type of animal cage 
have been previously discussed (3). The need for mini- 
mizing contamination of the surrounding area and the 
animal itself, as well as the importance of quantita- 
tive separate collection of excreta, with a minimum of 
smearing on the restraining surfaces, has been em- 
phasized (4). 

Taking these requirements into consideration, a 
metabolism cage has been designed for balance studies 
with dogs that fulfills the above conditions and effects 
the satisfactory quantitative separate collection of 
urine and feces eliminated by either sex. This has 


Fic. 1. Metabolism unit designed for quantitative sep- . 
arate collection of excreta from dogs of either sex (note 
circular false floor separator in position). 


1 Published with the approval of the director of the 
University of Tennessee Agricultural Experiment Station. 
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been accomplished by the unique arrangement of a 
cireular false floor that comfortably supports the 
animal above the wire mesh during the experimental 
period, and keeps him oriented in such a way that all 
feces, regardless of the animal’s position in the unit, 
pass through the circular openings and are collected 
below on the removable mesh floor. The false floor 
separator, as described, can also be used satisfactorily 
in the ordinary commercial dog cage where balance 
studies are desired. 

The metabolism unit illustrated in Fig. 1 is inex- 
pensive and of simple design, with removable parts 
that may be easily cleaned or conveniently discarded 
if and when contaminated with radioactivity. The re- 
straining walls are constructed from a 24” width of 
corrugated meta]? mesh rolled to form a round cage 
29” in diameter; the edges are held in position by 
four 114” bolts. Two openings are made in the front 
of the eage to allow the dog free access to feed and 
water from commercial dog feed cups suspended out- 
side the walls. These openings are made by cutting 
the side and bottom of an area 6” x 6” and pulling 
the attached wire outward over the containers, which 
prevents the animal from attempting escape. The 
openings are protected by sewing a strip of heavy 
canvas around the raw edges of the metal. Four 
L-shaped metal straps attached to the outside walls 
fit over a sturdy fitted frame made from 2” x 4” 
boards supporting the cage at a convenient height 
above the floor. 

The novel feature of this unit is the false circular 
floor separator on which the animal stands during the 
experimental period (Fig. 2). It is constructed from 
two or more concentric 3” widths of 42” plywood, 
sawed and fitted in a circular pattern 3” apart to 
form a removable circular floor 24” in diameter. The 
plywood is secured to three 14” iron rods that pro- 
trude outward to hook on the inside of the cage. One 
of these supporting rods may be retracted to permit 
ready removal of the floor from the cage. A 7” open- 
ing in the center of the floor permits the insertion of 
a 6” roll of 1%” mesh hardware cloth (Fig. 1 C) that 
rests on the removable corrugated metal floor below 
(Fig. 1 B) and extends the entire height of the cage. 
This arrangement serves to restrain the animal with- 
out discomfort in such a position that the feces always 
pass between the plywood boards onto the metal 
screen below. The urine, most of which is voided by 
the male directly onto the hardware cloth cylinder in 
the center of the cage, passes through the mesh floor 
onto a 32” x 32” galvanized metal funnel (Fig. 1 A), 
which diverts it into a carboy below. To minimize 
splattering and the spread of radioactivity, especially 
with females, a removable metal liner 17” high is 
inserted inside the cage and fitted under the feeder 
against the sides of the wire mesh walls. The cage 
cover is constructed from conveniently spaced 1” x 2” 
wooden strips and is attached to the top of the cage 


2No, 9-11 gauge flattened mesh is available in 4’ x8 
sheets from Wheeling Corrugating Company, Wheeling, 
W. Va. 
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Fie. 2. Schematic diagram of the circular false floor 
separator for use in dog metabolism cages. 


at the back with an 8” metal T-hinge; it is secured 
at the front by a heavy wire hook. 

To facilitate cleaning and decontamination, the 
metal liner, false floor separator, and urine funnel are 
sprayed with a strippable paint® previous to use. 

This metabolism unit has wide application in studies 
involving not only radioisotopes, but whenever it is 
desirable to make quantitative separate urine and 
fecal collections with 7-12 kg dogs of either sex. The 
simplicity and economy of construction and the re- 
straint accomplished without undue restriction of the 
animal’s movements during the experimental period 
make the unit especially useful for metabolism studies 
with radioisotopes. 
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8A strippable paint called “Cocoon” is available from 
Hollingshead Corp., Camden, N. J. 


Fall in Minimum Night Temperature at or 
near Full Moon: Part II 


Herbert Henstock 
Caerwys, North Wales, Great Britain 


The atmospheric temperature fluctuations on the 
earth’s surface have been carefully recorded for many 
years by numerous observers, whose investigations 
have elucidated most of the causes of these fluc- 
tuations. Such explanations have been founded on 
well-established meteorological and other phenomena, 
caused chiefly by the heat and light of the sun; but 
little attention seems to have been paid to its gravi- 
tational action, and also that of the moon, on the 
earth’s atmosphere. The effects of the gravitational 
pull of both these bodies on the shape of the earth 
and on its tides in the waters of the seas are, of 
course, well established, though the exact amount of 
the pull, ascribed to either the sun or moon in caus- 
ing any given tide, appears not to have been caleu- 
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lated with precision (1), owing to the continuous 
motion of the sun, moon, and earth. 

The forces of the gravitational pull of both sun 
and moon on the sea, in causing the tides, pass 
through the earth’s atmosphere before reaching the 
surface of the sea, but it cannot be supposed that 
these forces exert no action on the atmosphere. Such 
forces could not by-pass the atmosphere without affect- 
ing it, and such an effect would be to cause atmos- 
pheric tides, analogous to the water tides below them, 
but not identical with the latter in their modes of 
formation, times of occurrence, or physical results. 
The height of the tides is augmented by ocean cur- 
rents, by winds, and by the configurations of the 
coasts; those of the atmosphere will be similarly modi- 
fied by prevailing winds, by sudden cyclonic storms, 
or by the rise of large volumes of heated air from 
land surfaces; but there are no coasts to interfere 
with the atmospheric tidal waves, excepting, perhaps 
to a small extent, very high mountain ranges. Con- 
sequently the atmospheric tidal wave will, in the ab- 
sence of such modifying influences, pass more or less 
smoothly around the earth, under the gravitational 
pull of the moon, without the time lag of the water 
tides, where the greater specific gravity of the water 
(about 815 times that of air at sea level), the hori- 
zontal component, and other forces operate; never- 
theless, such an atmospheric tidal wave will be greatly 
modified at times by meteorological conditions, as well 
as by the positions of the sun and moon. 

In a previous communication (2) it was demon- 
strated that the fall of minimum temperature near 
full moon was less in summer than in winter; and it 
is a well-known fact that the tides of the sea are lower 
at the summer than at the winter solstice. Since the 
fall of minimum temperature is a gauge of the height 
of the atmospheric tide, the two phenomena are in 
agreement with each other and must be caused by the 
same force. 

There is a fundamental difference between the ac- 
tion of such a force as the moon’s gravitational pull 
upon a solid or a liquid, on the one hand, and that 
upon a gas, on the other—at least near the earth’s 
surface. In considering a cubie centimeter of earth 
under tidal action, it is raised in toto, without ex- 
pansion or alteration of temperature, through a cen- 
timeter or two, and, after the tide has passed, it falls 
back and remains as it was originally. The same type 
of action occurs, under analogous conditions, in the 
tides of the sea; the cubie centimeter of water is 
raised through 10-16 em in the Mediterranean Sea, 
where no disturbing factors normally arise; there is 
little or no alteration in its volume or temperature, 
and the cube of water falls back unchanged. The cubic 
centimeter of air, however, is not lifted up en bloc; 
it is merely expanded upwards by a slight reduction 
of pressure upon it; i.e., g of earth — g of moon’s pull, 
the amount of this expansion causing a wave in the 


11If such calculations have since been carried out, the 
author is unaware of them. 
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upper atmosphere, traveling under the moon and de- 
pendent upon various factors. 

To expand a gas it must undergo either an ab- 
sorption of heat under constant pressure, or a reduc- 
tion of pressure under constant temperature; and 
since the atmosphere receives no external heat during 
the night, its expansion must be due only to redue- 
tion of pressure caused both by the gravitational pull 
of the moon when it is in or near the zenith, or by 
that of the sun in the nadir. But to expand a gas 
solely by pressure reduction necessitates an adiabatic 
expansion with fall of temperature, since no external 
work is done—i.e., the Joule-Thomson effect. The at- 
mosphere under the full moon, therefore, is adiabati- 
cally expanded, the temperature falls and is registered 
by the thermometer; hence the fall of minimum night 
temperature near full moon (2). 

There are many factors that modify this phenome- 
non, the chief ones being (a) the temperature, which 
is soon raised again, first by reabsorption of heat from 
the surrounding air and from the ground below, but 
not before the lowered temperature has had time to 
influence the thermometer, and, second, by a partial 
contraction in the initial wave owing to loss of heat 
on expansion; (b) the latitude of the place in which 
the temperature fall occurs; the value of g of the 
earth being slightly less and that of the moon slightly 
greater in low latitudes (also the air is heavier with 
aqueous vapor); (c) altitude: as this increases the 
aqueous vapor content of the air decreases; (d) mete- 
orological conditions, such as winds, cloud, rain or 
snow, warm air uplift, ete. 

Air in tropical regions is at a fairly high tempera- 
ture even at night and is normally considerably more 
expanded than air in higher latitudes, as well as be- 
ing more loaded with aqueous vapor; consequently, 
the further expansion of such warm air will not be 
as great under the gravitational pull of the moon as 
would be the case with drier air at much lower tem- 
peratures; hence adiabatic expansion will be less in 
volume, causing the minimum temperature fall to be 
less near the equator, although the pull of the moon 
is somewhat greater and that of the earth less. 

If adiabatic expansion is the correct explanation, 
then there should be a fall of atmospheric pressure 
more or less concurrent with the fall of temperature. 
The sudden reduction of pressure will be greater and 
probably more apparent at higher altitudes. Such 
diminution of pressure, though only to a small extent, 
has been noticed in the records of two stations, both 
near sea level and as far apart as possible in both 
distance and time. Table 1 gives the minimum tem- 
perature fall, with the dates between which it occurs, 
and also the recorded fall of pressure with its dated 
periods; the two columns of dates show them to be 
almost synchronous and close to full moon dates. 

The view that any fall of temperature near full 
moon is caused by absence of cloud, thus permitting 
the cold of higher altitudes to penetrate the lower 
atmosphere, is not based on exact facts. True, there 
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are often cloudless nights around these dates, but by 
no means always. In North Wales, during the years 
1948-51, there were observed 27 lunations, out of 
which 18 were cloudy on nights covering the falls of 
minimum temperature; in 8 of these there was rain 
all night; in 9, gales, and in 1, snow. Again, the sta- 
tion at Dehra Dun, India, sent records of the years 
1948-50, in which 33 lunations were noted; of the 
nights of minimum temperature fall, 20 were cloudy 
and 2 were rainy: at neither station did the tempera- 
ture fall fail to take place. 


em; and by calculation, in which the minimum tem- 
perature fall is used as a gauge of the expansion, 
then from the gas equation 


where V =820 ml; 7 =288° abs, 7, = 293° abs, then 
V, =834 ml. On subtraction 834-820 =14 ml expan- 
sion, which is close to the 13 em.given above. 
If the volume 820 ml stands on unit area, 1 em’, 
then it will be in the form of a square column (Siule) 


TABLE 1 
Wellington, New Zealand, 1939 Caerwys, North Wales, 1949 
(Alt, 415 ft (126 m) 41° 16 Lat 8) (Alt, 600 ft (183 m) 53° 15’ Lat N) 
= = 
E a § a § § 
Jan, 5 6 2-7 3 5- 6 
Feb. 4 7 2— 6 6 2- 3 _ — 
Mar. 5 5 1- 8 2 5- 6 14 5 12-14 6 12-14 
Apr. 4 3 2- 3 19 3- 5 13 20 9-12 3 12-14 
May 3 18 2-7 14 4-5 12 17 12-14 9 9-11 
June 3 5 4-5 10 May 30-—June 3 10 6 5- 7 16 7-9 
July 1 1 22 June29-July3 8 2- 3 9 3 8 9 9 7-8 
Aug. 29 16 28-30 10 27-28 8 6 7- 8 5 5- 8 
Sept. 28 3 27-29 7 27-28 7 4 4-5 13 4-7 
Oct. 28 9 28-30 11 26-27 6 11 4-9 7 3- 5 
Nov. 26 2 25-26 11 23-25 5 30 1- 6 11 5- 6 
Dee. 26 12 20-27 13 25-27 5 5 4- 6 9 1- 5 


The expansion that is due to the gravitational pull 
of sun and moon on the atmosphere may be visualized 
by considering an ideal case. Taking the conditions 
prevalent at Perth, W. Australia, during the year 
1950, a station situated at sea level and in 30° 0’ Lat 
S, where the average minimum temperature fall near 
full moon was 5° C and the temperature just before 
the fall was 15° C = 288° abs, the volume of 1 g air 
at N.T.P.=777 ml corrected te 15° C =820 ml; this, 
then, is the volume of 1 g air at the temperature of 
the station, and this will be expanded under the gravi- 
tational pull of the moon. Although the strength of 
this pull is accurately known from Newton’s law of 
gravitation, its exact value in causing a tide is un- 
known (1). It is, therefore, necessary to estimate the 
amount of expansion by indirect means—by analogy 
with the tide in the Mediterranean Sea, where there 
are few disturbing influences, which raises a unit mass 
of water, 1 g through 10-16 em, as a mean, say, 13 


820 em high, which will be expanded upwards 13-1.6% 
to 833 em. At 20,000 ft/ (610,000 em) altitude, at least 
half the ponderable atmosphere will be included. 
On extending the ideal column 820 em to this height, 
there are 744 such columns, one above the other, and 
there will consequently be that number of 13 em ex- 
pansions, or a total of 9672 em (317 ft). 

Similar, though less strong, tidal waves will oceur 
daily during all phases of the moon, exactly as with 
sea tides; nevertheless, they may be greatly altered by 
local meteorological conditions. They may give rise to 
snowstorms in high latitudes and also may be the 
eause of some of the “air pockets of low pressure” 
encountered by airmen. 
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Comments and Communications 


Night Temperatures and the Moon 


Henstock (Scrence, 116, 257 [1952]) has reported 
on the fall of the minimum temperature at or near 
the full moon. The writer made a similar study while 
he was a student at Colgate University in 1947. A 
remark by John Littlefield, treasurer of the university, 
to the effect that a full moon in winter was followed 
by a cold snap, led to an analysis of the lunar month 
on the basis of the variations in mean temperature. 

Mean daily temperatures for the Syracuse, N. Y., 
area were obtained from Weather Bureau Monthly 
Climatological Summaries for the years 1931 through 
1946. After subtracting the daily normal temperature 
(Annual Meteorological Summary, Syracuse, N. Y., 


TABLE 1 
AVERAGE VARIATIONS OF MEAN TEMPERATURE MINUS 
DatLy NorMAL TEMPERATURES FOR EACH DAY 
or THE LuNAR Monts, Syracuse, N. Y. 


os = Eo Os 
Ag 
(New 
moon) — 
1 +3.2* +2.7* + 2.5* 
2 3.4 2.3 2.7 
3 3.1 2.5 2.8 
4 2.4 2.4 2.3 
5 3.2 3.2 3.2 
6 3.8 2.8 44 
7) (First 3.1 3.4 3.5 
8 { quarter) 1.8 2.4 1.7 
9 2.5 3.1 2.9 
10 2.4 2.8 2.4 
11 2.3 3.4 1.6 
12 2.6 3.8 2.1 
13 2.3 2.9 2.8 
14 2.1 3.0 2.3 
15 (Full 
moon) 2.6 3.7 2.1 
16 3.9 4.0 3.3 
17 3.0 3.0 3.3 
18 3.3 4.0 2.3 
19 3.0 4.3 1.7 
20 3.5 4.6 11 
21 3.1 4.7 1.3 
22) (Last 3.1 4.4 0.8 
23 | quarter) 3.2 3.9 1.3 
24 3.0 3.7 1.5 
25 2.3 3.4 1.3 
26 2.4 2.5 1.6 
27 2.3 2.3 2.6 
28 2.9 1.2 0.7 
29 2.4 2.3 2.7 
30 (New 
moon) 3.2 3.0 3.7 


* All variations are positive. 
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AVERAGE VARIATIONS IN DEGREES FAHRENHEIT 
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Fic. 1. Variations in mean daily temperature, arranged 
according to the day of the lunar month. Data from Jan. 
1931, through Dec. 1946, Syracuse, N. Y. A, all lunar 
months ; 2, summer period, Apr. 20—-Aug. 20; and C, winter 
period, Oct. 20—Feb. 20. 


U. S. Dept. Commerce, Weather Bureau [1945]) from 
each of the mean daily temperatures, the variations 
were recorded according to the day of the lunar 
month. The data were then averaged (Table 1 [1]) 
and graphed (Fig. 1 A). Aside from the rise in mean 
temperatures just before the first quarter and just fol- 
lowing the full moon, the variations were slight and 
seemed of little significance. It was then decided to 
analyze the data on a seasonal basis. Accordingly, the 
data were divided into a summer period (Apr. 20- 
Aug. 20) and a winter period (Oct. 20-Feb. 20). The 
data for the 30 days before and after the equinoxes 
were omitted. 

The results were striking. During the summer 
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period (Fig. 1 B) there is a gradual increase in tem-* 


perature from just prior to the new moon until a 
week after the full moon, followed by a relatively 
rapid fall of 4° within the next week. The lowest point 
is reached two days prior to the new moon. The situa- 
tion during the winter period is not quite as clear-cut 
(Fig. 1 C). From just prior to the new moon until 
the first quarter, an irregular but marked rise in tem- 
perature takes place, over a range of approximately 
4°. Between the first quarter and the full moon, a 
slump occurs, with a fairly distinctive high ending it 
immediately following the full moon. This slump is a 
erude inverse of the rise during the same interval of 
the summer period. Another marked slump follows, 
between the full moon high and the new moon, reach- 
ing its lowest point two days prior to the new moon. 
This slump is essentially the inverse of the rise that 
occurs during the summer period following the full 
moon. 

The following features seem to be characteristic of 
temperature change during the lunar month: (1) an 
increase one or two days prior to the first quarter, 
(2) a marked general slump following the first quar- 
ter, (3) a slump at or just prior to the full moon, (4) 
a marked increase just following the full moon, fol- 
lowed in turn again by (5) a slump, and (6) the low- 
est point (during the summer and winter periods 
only) occurring just before the new moon. Since each 
of these rises or falls seems to occur without regard 
to time of year, they are probably influenced princi- 
pally by the moon, but the summer rise and winter 
fall, particularly during the period of the last quarter, 
are influenced in part by the sun. The author has no 
desire to hazard a guess as to how these temperature 
changes are accomplished. 

Although it is difficult to conceive of a person’s 
senses being aware of these average changes, Mr. Lit- 
tlefield’s remark appears justified, in that a colder 
period seems consistently to have followed a full moon 
in winter. Likewise the adage that grain should be 
sown in the light of a full moon finds justification in 
the week or so of warmer weather that commonly fol- 
lows a full moon in the summer period. As crude as 
the statistical techniques were, the results indicate 
that further research with defined methods would be 
of great interest. 

Rosert L. EDWARDS 
Biological Laboratories 
Brandeis University 


REFERRING to the paper by Herbert Henstock on 
“Minimum Night Temperatures at or Near Full 
Moon,” I took an interest in this question over 20 
years ago, when a friend remarked that the coldest 
weather of the month always came at full moon. At 
that time I was unable to corroborate this and con- 
cluded that it was just a superstition. This matter 
would be of considerable practical importance here, 
as we are subject to spring frosts that sometimes cause 
severe losses to the fruit crop. 

Mr. Henstock’s paper prompted .me to re-examine 
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the question, and I have taken the U. S. Weather 
Bureau data for Yakima, Wash., for the period Janu- 
ary 1949 to August 1952, and have plotted the daily 
minimum temperatures. This period included 45 full 
moons. I have also plotted the daily minimum tem- 
peratures for March, April, and May for the past 15 
years, since this is the period when damaging frosts 
occur. This also included 45 full moons. 

In each case, counting in the occasions when two 
equal falls occurred, one at full moon and one at some 
other time, the greatest fall came at full moon on only 
20 occasions out of 45, Although this is more than 
would be expected, since the 6-day period around full 
moon is only about one fifth of the total time, it is 
far from being the rule. Of the 14 occasions of great- 
est fall at full moon during the past 3% years, 3 
came in 1949, 8 in 1950, 3 in 1951, and none so far 
in 1952. Thus the distribution is erratic. 

Weather Bureau records show we had damaging 
frosts in 1943, 1946, 1948, 1949 (three times), 1950, 
1951, and 1952 (three times). Of these 11 occasions, 
the temperature fall causing them has occurred near 
full moon only 5 times. Evidently Henstock’s theory 
does not apply very well here, and we could not count 
on it for predicting damaging frosts. Fortunately, we 
now have a very efficient frost-warning service pro- 
vided by the Weather Bureau, so that such predic- 
tions are unnecessary. 


E. J. NEWCOMER 
Yakima, Washington 


Henstock has presented summaries of minimum 
night temperature falls at or near full moon for many 
places in the world and for three different years. The 


’ daily minimum temperatures allegedly show a regular 


fall at or near the date of full moon at each lunation. 
The temperature fall may be abrupt or gradual, and 
the downward trend does not always terminate on the 
date of full moon but sometimes within two or three 
days before or after. 

Temperature records for 12 stations allegedly show 
the fall of minimum temperatures at or near full 
moon to be greater than the average yearly normal 
temperature fall at the same stations. If the average 
yearly normal temperature fall was determined from 
all the downward temperature trends during the year 
and compared with selected large ones that oceurred 
near full moon, it is easy to see how consistent dif- 
ferences were obtained. 

If the greatest minimum temperature fall is asso- 
ciated with full moon, then at other times during the 
lunar cycle the minimum temperature fall must be 
less. This hypothesis lends itself to statistical treat- 
ment of the data by several methods, one of which 
employs the greatest minimum temperature fall dur- 
ing comparable 7-day intervals. Thus, if the date of 
full moon is used as the midpoint of a 7-day interval, 
the interval would extend three days before and three 
days after full moon. According to Henstock, this in- 
terval should encompass the termination, if not all, 
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of the greatest minimum temperature falls at or near 
full moon. Similar intervals before and after the full 
moon period would provide suitable comparisons for 
statistical treatment of the data. 

To test Henstock’s hypothesis a 10-year tempera- 
ture record was obtained from files in the University 
of California Experiment Station at Riverside. The 
dates of full moon from January 1942 through Decem- 
ber 1951 were obtained from the World Almanac. 
Columns of minimum temperatures for the 10-year 
period were marked off in 7-day intervals so that each 
lunar cycle was divided into four 7-day intervals, with 
the third one centering on the date of full moon. The 
intervals would roughly coincide with the phases 
new moon, first quarter, full moon, and last quarter. 
One or two extra days each lunar month were not in- 
cluded in the intervals as marked on the tabulations of 
temperatures, but, as will become apparent, the tem- 
peratures on these extra days were considered in de- 
termining temperature fall. 

The greatest fall in minimum temperature for the 
7-day intervals during each year of the 10-year period 
was determined as follows: The greatest downward 
trend in minimum temperature for two or more con- 
secutive days during each interval was tabulated. When 
the downward trend began in the previous interval 
or during the extra days mentioned above, the total 
downward trend was recorded for the interval in which 
the trend ended. Thus, the downward trend associated 
with full moon could start before the full moon in- 
terval but was required to end within it. Two or more 
consecutive days with the same minimum temperature 


were not considered to terminate a downward trend 
in minimum temperature unless further fall did not 
occur. The same rules were followed in determining 
the fall in minimum temperature for each of the in- 
tervals, in order to eliminate any bias. 

The greatest fall in minimum temperature for two 
weeks before, one week before, the week of, and the 
week after full moon were thus determined for each 
of the 12 or 13 full moons per year for the 10-year 
period (Table 1). 


TABLE 1 


Greatest fall in minimum 
temperature (°F) 
(Means of 124 lunar cycles) 


Intervals in relation 
to full moon 


2 weeks before full moon 10.40 
1 week before full moon 9.31 
Week of full moon 9.86 
1 week after full moon 10.11 


F-value required for significance at 5% 
An analysis of variance showed no significant dif- 
ference in minimum temperature fall between the full 
moon interval and the other intervals; hence the data 
do not support the Henstock hypothesis that mini- 
mum temperature fall is the greatest at or near full 
moon. 
Louis C. ErtcKson 
R. T. Wepprne 
Department of Plant Physiology 
University of California Citrus Experiment Station 
Riverside 


HeENSTOCcK’s paper made no comparison of mini- 
mum night temperature falls at or near the full moon 
with falls at other times of the synodic period. It gave 
results of comparisons between the minimum tem- 
perature falls near the full moon and the average 
yearly falls for several stations. Such a comparison 
is not valid, since the term at or near full moon per- 
mits the analyst to include in the data minimum tem- 
perature falls that occur at varying times from the 
full moon phase. In other words, the analyst may con- 
tinue looking for a fall in minimum temperature until 
one occurs, even though it occurs far from the full 
moon phase. 


fall or rise in minimum temperatures for 13 days be- 
fore, on, and 13 days after, the full moon phase. The 
trends in the data were scored on the day the fall or 
rise started. Ties were not included in the analysis. 
An example of the tables obtained is shown in Table 1. 

Data for winter, spring, summer, and autumn were 
separately analyzed for both years and all locations, 


TABLE 2 


7° For RISES AND FALLS OF MIntMUM Nicut TEMPER- 
ATURES 1950, 1951, AND THEIR ASSOCIATED PROBABILI- 
TIES For 26 DeGREES OF FREEDOM, BY SEASONS, 
ror Reemna, AND OTTAWA 


To determine if a greater number of minimum tem- x Probability 
perature falls oceurred before, on, or after the full Winter 15.42 90< P< 95 
moon, records at three stations—Ottawa, Ont., Regina, Spring 17.27 2 < P< 95 
Sask., and Edmonton, Alta.—for the years 1950 and $ Pe 
1951 were analyzed by recording the incidence of a : : : 

TABLE 1 


FREQUENCY OF FALLS AND RISES OF MINIMUM TEMPERATURE DurING LUNAR MonTH 
Edmonton 1950, 1951 


Day after 

full moon -4, -3, -2, -1, 0, 1, 2, 3, cis: 
No. of falls 11, 7, 14, 13, 15, 12, 14, 15, 13, 13, 10 
No. of rises 12, 18, 11, 12, 9, 11, 11, 10, 12, 12, 
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TABLE 3 


y° For Rises AND FALLS oF MINIMUM NIGHT TEMPER- 
ATURES 1950, 1951, AND THEIR ASSOCIATED PROBABILI- 
TIES FOR 26 DEGREES OF FREEDOM, BY LOCATIONS, 
For ALL SEASONS 


Probability 
Regina 27.37 320< P< .50 
Edmonton 16.90 90< P< .95 
Ottawa 31.31 20< P< .30 


first by the x? test to determine if minimum tempera- 
ture falls occurred more often on one day than on an- 
other. The results are shown in Table 2. For each of 
the seasons, the x? test in Table 2 gave no evidence of 


differences would appear between average minimum 
temperature falls for the phases of the moon. It will 
be noticed that in Table 4 only two of the six columns 
show a greater average fall at the full moon than at 
the other phases. In order to determine if any of these 
differences were statistically significant the data on 
which the above averages were based were analyzed 
by the analysis of variance. 

From Table 5 it is apparent that in certain locali- 
ties minimum temperature falls varied significantly 
from one part of the year to another. In only one in- 
stance did minimum temperature falls differ signifi- 
cantly between the phases (Regina, 1950), and in this 
instance the minimum temperature fall within 48 hr 


TABLE 4 


AVERAGE GREATEST CONSECUTIVE FALL OF MINIMUM TEMPERATURES (°F) wiTHIn 48 Hr oF 
THE MOON’S QUARTERS, BY STATIONS AND YEARS 


Ottawa Regina Edmonton 

1950 1951 1950 1951 1950 1951 
Full moon 6.67 13.92 8.50 12.83 8.83 11.17 
Last quarter 9.25 9.92 10.00 13.00 7.25 10.42 
New moon 8.00 11.75 14.08 10.92 9.17 10.25 
First quarter 9.58 9.17 15.17 12.50 8.67 9.33 


TABLE 5 


An ANALYSIS OF VARIANCE OF GREATEST CONSECUTIVE FALL OF MINIMUM TEMPERATURES 


WITHIN 48 Hr OF THE MOON’S PHASES, BY STATIONS AND YEARS 


Mean square 


Source of variation 


ee Ottawa Regina Edmonton 
1950 1951 1950 1951 1950 1951 
Between phases 3 21.14 54.85 122.41 10.41 8.58 6.81 
Between periods 1l 74.71 137.55 99.92 58.11 15.16 125.63 
Error 33 33.70 32.45 38.44 46.66 24.65 46.47 


minimum temperature falls occurring more often on 
one day than on another. 

The data were separately analyzed for both years 
and seasons by means of the x? test to see if mini- 
mum temperature falls occurred more often on one 
day than on another during the lunar month. The 
results are shown in Table 3. 

Since the x? tests are based on data that record 
only the incidence of a fall or rise and not the mag- 
nitude, the minimum temperature falls within 48 hr 
of the full moon were compared with minimum tem- 
perature falls within 48 hr of the new, last, and first 
quarter phases of the moon. Records at Regina, Ed- 
monton, and Ottawa for 1950 and 1951 were analyzed 
to determine if minimum night temperature falls 
within 48 hr of the full moon differed significantly 
from those at other times of the synodiec period. 

An analysis was made of the greatest consecutive 
fall of minimum temperatures within 48 hr of the 
phases of the moon for twelve synodie periods in 1950 
and 1951 for Regina, Edmonton, and Ottawa. The 
data were obtained separately by stations and years by 
the analysis of variance to determine if any significant 
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of the full moon was not as much as that for the 
other phases of the moon. 

On the basis of the data analyzed here there is no 
indication of any tendency for the greatest consecutive 
fall of minimum temperatures within 48 hr of the full 
moon to be significantly greater than falls for any 
other phase of the moon. 

G. B. OAKLAND 
Science Service, Department of Agriculture 
Ottawa, Canada 


In the article by Herbert Henstock there is a lack 
of definition of terms. The author speaks of a tem- 
perature drop at or near a full moon. Now, in the 
higher latitudes, there are periods of alternately ris- 
ing and falling temperatures. Near every full moon 
there are, then, usually two periods of falling tempera- 
ture. For instance, the minimum temperatures at Vic- 
toria during Apr. 1-7, 1947, inclusive, were 41°, 36°, 
38°, 37°, 41°, 40°, 43°. (All Canadian temperatures 
are taken from Monthly Record of Meteorological Cb- 
servations in Canada and Newfoundland, Department’ 
of Transport, Meteorological Division, Toronto.) Why 
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TABLE 1 


Av temp Av temp 
fall near fall near Av normal 
full full Temp fall 
moon moon (Henstock ) 
(Longley) (Henstock ) 
Victoria 4.4 5.0 4.7 
Old Glory 11.8 11.8 10.3 
Aklavik 9.9 15.7 9.5 
Banff 18.2 19.7 14.6 


did the author, with the full moon on Apr. 5, select 
the drop of 5° between Apr. 1 and Apr. 2, rather than 
the drop of 1° between Apr. 3 and Apr. 4, or the drop 
between Apr. 5 and Apr. 6? The minimum tempera- 
tures at Banff Jan. 1-9 were, respectively, 19°, 13°, 
— 3°, 11°, —4°, 3°, 13°, 12°, 19°, and the full moon 
was on Jan. 8. The author picks the drop between 
11° and -4°, rather than the one between 13° and 
12°. At Aklavik, the minimum temperatures from 
Feb. 27 to Mar. 5 were — 12°, — 6°, — 24°, — 20°, — 40°, 
- 40°, — 28°. The author refers to a drop of 34° be- 
tween Feb. 28 and Mar. 3, ignoring the rise between 
Mar. 1 and 2. With no apparent consistent practice in 
selecting periods of falling temperature, it is difficult 
to assure oneself of the validity of Henstock’s results. 

One could, with reason, define the fall near or at 
the full moon as follows: If the temperature on the 
day of the full moon is associated with a period of 
falling temperatures, in the middle or at either end, 
that period is to be selected; if the day is found within 
a period of rising temperatures, the last fall preceding 
the full moon is to be selected. Using that definition, 
the average fall-was computed for the 13 full moons 
of 1947. The values are given in Table 1. Also in- 
cluded are the values obtained by Henstock, and his 
“average yearly normal temperature falls.” The latter 
he does not define clearly, nor does he show the source 
of his data. 

The new set of figures still suggests that the fall of 
temperature near a full moon is greater than normal, 
but the evidence is not so overwhelming. 

The question could be handled in another manner. 
There were available average daily changes in mini- 
mum temperature at a number of Canadian stations 
(See Longley, R. W. The Daily Variation in Tem- 
perature, Technical Cire. No. 81, Meteorological Divi- 
sion, Department of Transport, Toronto [ Feb. 1951]). 
The drops in temperature during the periods of fall- 
ing temperature near the full moon at some of these 
stations were compared with the average daily change 
for part of the year 1947. Out of 165 cases noted, the 
drop in temperature per day near the full moon was 
less than the average daily change in temperature in 
84 cases, and greater in 81 cases. This does not appear 
to bear out the hypothesis that the drops in tempera- 
ture near the full moon are extreme. 


Ricumonp W. LONGLEY 
Air Services Meteorological Division 
Department of Transport, Toronto, Canada 


March 20, 1953 


Hewnsrock has reported that the minimum tempera- 
tures recorded at several widely seattered stations 
seem to be related to the phase of the moon. His find- 
ings are in sharp disagreement with accepted meteoro- 
logical knowledge; hence careful analysis of his paper 
seems to be imperative. 

Unfortunately the data and methods employed by 
Henstock appear to invalidate his findings from the 
start. The acceptance of his results even as a work- 
ing hypothesis for further research is not warranted. 
His data, at most 5 years at one station and single 
years at the others, are absolutely insufficient in any 
attempt to evaluate such effects as lunar influences. 
It should be pointed out that, for example, the estab- 
lishment of the magnitude of the lunar tide in the 
atmospheric pressure—which can be shown to exist 
theoretically—necessitated the use of about 350,000 
observations even in tropical latitudes, where the other 
random effects upon the pressure are small! When 
dealing with minimum temperatures we must contend 
with large random effects introduced by air mass 
changes, variations of insolation, and other factors, 
which result in a large standard deviation of such 
temperature values. From the 78-year reeord of mini- 
mum temperature at Boston, Mass., the standard de- 
viation was computed for January to be 10.2° F; 
and the order of magnitude of this standard deviation 
is about representative for all stations in temperate 
latitudes. 

From such figures it can be deduced that interdiur- 
nal changes of 10 or more °F are by no means rare 
occurrences. To obtain significant results for changes 
of this same order of magnitude, at least several 
decades of records must be employed. Utilizing 20 
years of data from the Boston record, no relationship 
of minimum temperatures to moon phases could be 
found. Any attempt to gain more confidence in the 
results by using more stations is doomed to failure, 
because the same arguments are valid for other sta- 
tions also. 

Even if the results could be assumed to be statisti- 
eally significant, they do not necessarily imply any re- 
lation to moon phases. Several other explanations are 
possible. We ean compute theoretically the possible 
stable, free oscillations of the atmosphere. One such 
wave has a period of about 30 days, and in several 
papers the actual existence of this wave in meteoro- 
logical phenomena and its long persistence (of the 
order of a year or more) have been proved. Such 
waves in the general circulation of the atmosphere ean 
also be reflected in single elements as temperature, ete. 
Thus it seems quite possible that it is not the revolu- 
tion of the moon (the synodie month has a length of 
approximately 2914 days) that is responsible for the 
recurrence of low temperatures in intervals of about 
29-30 days, but that this is actually a reflection of 
the free oscillation, inherent in our atmosphere in the 
temperature of single stations. 

Another possible explanation may lie in the often 
found quasi-persistent recurrence of weather patterns 
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with periods of 7-8 days, and we must take into ac- 
count possible solar influences geared to the solar rota- 
tion with a periodicity of about 27-28 days. 

This list of points is by no means complete, but it 
is sufficient to show the difficulties encountered if the 
attempt is made to investigate lunar influences upon 
the weather. Very elaborate statistical procedures 
must be employed before even preliminary results of 
sufficient significance can be obtained. For this reason 
the results and implications of Mr. Henstock’s paper 
are not acceptable. In general, meteorologists still 


agree that lunar influences upon meteorological ele- 
ments other than the tidal waves—which are extremely 
small—have not been adequately demonstrated. Many 
papers have been published alleging to show such in- 
fluences, but up to now none has held up under a care- 
ful and unbiased scrutiny. 

EBERHARD W. WAHL 
Atmospheric Analysis Laboratory 
Geophysics Research Directorate 
Air Force Cambridge Research Center 
Cambridge, Massachusetts 


Book Reviews 


The Genetics of the Dog. Marca Burns. Farnham 
Royal, Bucks, Eng.: Commonwealth Agricultural 
Bureaux, 1952. 122 pp. and plates. 12s 6d. 

Marca Burns is a geneticist as well as a dog breeder, 
and this little book amply proves the connection. It 
contains a digest of the world’s technical studies of 
dog genetics, yet is written for the layman with a 
background of college biology. 

Chapters on Mendelian theory, reproduction, eon- 
formation, physiological peculiarities, abnormalities 
and disease, behavior and mental attributes, coat, 
skin, and color, together with three helpful chapters 
on breeding systems and the use of genetic formulas, 
make it a helpful, useful book to every scientist inter- 
ested in canine genetics and every layman interested 
in dog breeding. 

The book contains many interesting halftones and 
line drawings, a glossary, and a 240-item bibliography. 

Leon F. WHITNEY 

Oakwood Road 

Orange, Connecticut 


Investment Castings for Engineers. Rawson L. Wood 
and Davidlee Von Ludwig. New York: Reinhold 
Pub., 1952. 477 pp. Illus. $10.00. 


The purpose of this text is to acquaint design engi- 
neers with the investment process, to help him obtain 
maximum efficiency and economy from his design and 
specifications. When selecting a process by which an 
engineering part is to be produced, the designer 
weighs all the factors affecting function and cost. In 
order to do this most effectively he should have more 
than a general knowledge of all the prospective proc- 
esses. Also, because of lack of knowledge of a process, 
a designer may avoid it and consequently not obtain 
the best results from his design. 

After determining the process to be used, an effi- 
cient design engineer must have an intimate knowl- 
edge of the process so that the pagt may be designed 
for most economical production. The text therefore 
describes the various investment processes in detail. It 
points out how the various steps in the production of 
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the casting are related to design. For example, in dis- 
cussing the factors influencing the positioning of the 
gate, the designer finds that he cannot expect to ob- 
tain tolerances less than 0.010 inch near the gate area. 
In the discussion on “Factors Affecting Die Life,” he 
points out that thin design sections necessitate the 
use of hardened steel dies in the production of wax 
patterns, because of higher temperatures needed to 
produce such sections. 

After a brief history of investment casting, the text 
continues with the production of the master pattern, 
describing various types of dies obtained from it. 
This is followed by a very thorough discussion of 
types of patterns in use. One chapter deals with the 
“Frozen Mercury Disposable Pattern,” a develop- 
ment not too familiar to the average engineer. Infor- 
mation on investment materials and techniques used 
in producing molds follows, and after a brief descrip- 
tion of the melting techniques, the text deals quite 
thoroughly with ferrous and nonferrous metals used 
in investment casting. This is followed by information 
on cleaning, inspecting, and finishing of the castings. 
The next 90 pages deal with design of castings for 
the investment process. The last two chapters treat 
the metallurgical effect of the process on metals, and 
machinability tests on stainless steels. 

C. T. Marek 


Department of Engineering, Purdue University 


Scientific Book Register 


Thermal Diffusion in Gases. K. E. Grew and T. L. Ibbs. 
New York: Cambridge Univ. Press, 1952. 143 pp. 
Tilus. $4.50. 

The Philosophy of Science: An Introduction. Stephen 
Toulmin. London: Hutchinson’s Univ. Library; New 
York: Longmans, Green, 1953. 176 pp. Illus. $2.25; 
text ed. $1.80. 

Scientific Terminology. (Medical, biological, and gen- 
eral.) John N. Hough. New York: Rinehart, 1953. 
231 pp. $3.50. 

The Microbiological Assay of the Vitamin B-Complex 
and Amino Acids. E. C. Barton-Wright. New York- 
London: Pitman, 1952. 179 pp. Illus. $4.00. 
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An INTRODUCTION to LINEAR PROGRAMMING 


By A. CHarnes, W. W. Cooper, and A. HENDERSON, al// at the Carnegie Institute of Technology. 
Presented in this new book is a modern tool for planning and analysis, designed to aid in scheduling 
and analyzing business activity involving simultaneous attention to many interacting considerations. 
A simple, concrete numerical problem is developed with accompanying explanations and economic 


interpretations. 1953. 74 pages. $2.50. 


AFRICA: A Study in Tropical Development 


By L. Dubey Stamp, President, International Geographical Union. This book surveys the continent 
as a whole, expertly weighing the geographical factors which have contributed to its development or 
lack of development, and exploring every facet of African life. It examines not only the relationship 
of Africa's geography to its social, political and economic welfare, but also looks into the real causes 
behind the growth of African independence. 1953. 568 pages. $8.50. 


An INTRODUCTION to STATISTICS 


By Cuarves E. CiarK, Emory University. Emphasizing statistical inference, this book provides a 
thorough, elementary exposition of essential statistics, which can be understood with little previous 
knowledge. The topics covered are those which are useful to a social or natural scientist who must 
make the statistical inferences commonly employed in science and industry. 1953. 266 pages. 


$4.25. 


ELEMENTS of CARTOGRAPHY 


By ARTHUR H. Rosinson, University of Wisconsin. Here is a new book that presents the subject as 
a science and an art. No mere “catch all” of things cartographic, this book is pointed at medium 
and small-scale map-making and approaches the subject from the point of view of principles and their 
practical applications, rather than from the purely theoretical standpoint. Many new techniques 
developed under the pressure of war-time necessity are incorporated into this complete, well organized, 
and readable presentation. 1953. Approx. 254 pages. Prob. $7.00. 


INTRODUCTION to the THEORY of FUNCTIONS of a COMPLEX VARIABLE 


By WoiFGANG THRON, Washington University. This new work rigorously covers all the elementary 
as well as the fairly “deep” results of the theory of complex variables. It contains no “intuitive proofs” 
or theorems for whose proofs the reader is referred elsewhere. The author develops the basic tools 
of analysis and includes careful treatments of geometric concepts. 1953. 230 pages. $6.50. 


Volumes Ill and IV of Gilman’s 
ORGANIC CHEMISTRY: An Advanced Treatise 


Edited by HENRY GILMAN, Iowa State College, and a Staff of Specialists. Based on a world-wide 
survey of those branches of organic chemistry which have not been — covered, these new 
volumes contain much new material. The range is from the most fundamental theoretical aspects of 
organic chemistry to modern aspects of chemotherapy and antibiotics. Volume | — 1953. 607 
pages. Prob. $7.00 .. . Volume Il — 1953. 692 pages. Prob. $7.00. 


send for on-approval copies 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 


March 20, 1953 u 


dis- 
the 
ob- 
rea. 
he a 
wax 
l to j 
text 
ern, 
it. 
of 
the 
op- 
for- 
sed 
rip- 
nite 
sed : 
ion 
igs. 
for 
eat 
nd 
pp- 
en 
‘ew 
en- 
53. 
lex 
17 


Finest Japanese Optics and Workmanship 
Built to our specifications. Priced far 
below comparable values. Be assured 
of a lifetime of excellent performance. 
Equal to the World’s finest optical in- 
struments. 

Laboratory Microscope 
(Model UMC-4) 

Ideal for technicians, doctors, and 

general laboratory work where op- 

tics of high quality are required. 

Four nosepiece: Achromatic. 4X, 

10X, 40X, 100X. 

Three Eyepieces: Huygenian. 5X, 
10X, 1 x 
Magnification: 20X to 1500X. 
Wt. in carrying case: 23 Ibs. 

Special Introductory offer 


$212.50 
Binocular Microscope (Model E 3 N) 
Used by research laboratory, re- 


search technicians, physicians and 

scientists. Instrument complete for 

visual and photomicrography. 

Calibrated mechanical stage. 

Calibrated condenser diaphragm. 

Includes monocular tube for photo- 
micrography. 

Four nosepieces: Achromatic. 5X, 
10X, 40X 100X. 

Three eyepieces: 5X, 
10X, 15X. 

Magnification: 25X to 1500X with 
monocular tube, increased 50% 
with binocular. 


Special Introductory offer 


Huygenian. 


Also Inquire About Our Very Fine Greenough Type 
tereo-Microscope and Our Student Microscope 
Write for free folder 


UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


Diiodolecithin 

@ 3,5-Diiodothyronine 
Hydrochloride 

1,2-Dimercaptopropane 

© 2,3-Dimercapto- 
propionic Acid 

@ 3,4-Dimethylbenzoic 
Acid 

Dimethylcarbamyl 

hloride 
© 2,2-Dimethylethylenei- 


mine 

1,1-Dimethylethylene 

xide 

@ 1,2-Dimethyl- 
naphthalene 

@ 1,5-Dimethyl- 
naphthalene 

@ 5,6-Dimethyl-1,10- 
phenanthroline 

© Dimethylpyrone 

@ 2,4-Dimethylpyrrole 


NOW OVER 5490 


CHEMICALS © 


@ 2,5-Dimethylpyrrole 

@ 2,4-Dimethylquinoline 

@ Dimethyltelluronium 
Diiodide 

2,6-Dimethylthianthrene 

@ 2,4-Dimethyithiazole 

@ Dimethyl Zinc 

«,a’-Dinaphthyl 

e 

© 2,2-Dinitrodiphenyl 

4A’-Dinitro-1,l’- 
binaphthy! 

1,5 Dinitronaphthalene 

@ 1,8-Dinitronaphthalene 

@ 1,6-Dinitro-2-naphthol 

2,6-Dinitropheno! 

6-Diolein 

4,4’-Diphenylbiphenyl 

@ Diphenylcarbamy! 


complete catalogue 


17 West 60th St. New York 23, N. ¥. 
Plaza 7-8171 


CS-34 


Post Office Box 1 


DRY ICE STORAGE CABINETS 


Maintains Temperature at -60°C 
Dial Thermometer built in 


Low Maintenance Cost 
Standardized Storage Inserts to meet 


variety of requirements 


Constructed of Stainless Steel and 


Highest Quality Insulation 


purpose. 


70 


Available in range of sizes to suit every 


The CSI Dry Ice Storage Cabinets were engineered for convenience and safety in storing 
vaccines, virus, drugs and other biologicals and pharmaceuticals requiring very low tempera- 
ture for preservation. For information write to Dept. R. 


Custom SciENTIFic INSTRUMENTS, INC. 
Arlington, N. 
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@ Diphenyldichlorosilane 
| $374.95 | Ask for our new 
| 
JFACTURERS OF CUSTOM-BUILT LABORATORY 
12 


117 


‘COLLEGE PHYSICS. New 2nd Edition 
By Rosert L. Weser, Marsu W. Wuire, and Kennetu V. Mannino, The Pennsylvania State 
College. 820 pages, $6.50 

Presents the basic ideas of physics for students of science and engineering at the college level. Simple, 


direct, and concise explanations and solved numerical problems help the student acquire exact 
knowledge of physical principles. 


INTRODUCTION TO GEOMETRICAL AND PHYSICAL OPTICS 
By JosepH Morcan, Texas Christian University. Ready in April 


This new text develops the basic principles of geometrical and physical optics, illustrates with typi- 
cal applications, and introduces methods of analysis and exactness of thought. The treatment is de- 
signed to fill the needs of the physics major as well as the student who seeks a general comprehensive 
treatment of the field. Each chapter ends with a carefully selected set of problems. 


FUNDAMENTALS OF PHYSICAL SCIENCE. New Third Edition 


By Konrap Bates Krausxopr, Standard University. Ready in April 
A fine revision of an excellent text for non-science students, this new edition brings topics fully up 
to date and incorporates many new illustrations. The text provides thorough coverage of main facts 


of astronomy, physics, chemistry, and geology in an easily understood style. Scientific method is used, 
with principles stressed over application. 


LABORATORY EXPERIMENTS IN GENERAL CHEMISTRY AND 
QUALITATIVE ANALYSIS 


By Greorck W. Wart. International Chemical Series. 227 pages, $3.00 


This series of laboratory experiments is designed primarily for use with Felsing and Watt’s General 
Chemistry, although it may easily be adapted for use with any standard textbook. 


LABORATORY EXPERIMENTS IN GENERAL CHEMISTRY AND 
SEMI-MICRO QUALITATIVE ANALYSIS 


By Grorce W. Wart and L. O. Morcan, University of Texas. In press 
This new laboratory manual contains experiments identical to those in Watt’s Laboratory Experi- 


ments in General Chemistry and Qualitative Analysis in the section on general chemistry. The dif- 


ference and variation comes in the Qualitative analysis section where semi-micro techniques are here 
applied. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42nn STREET, NEW YORK 36, N. Y. 


March 20, 1953 = 
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there Here are eight 
must be distinct reasons 
a reason why Haemo-Sol 


is the preferred 
cleaner for labora- 
tory glassware 


* Completely Soluble 
* Leaves No Residue 
Saving Fully Haemo-Digestive 
* Lower Surface Tension 
* Scientifically Formulated 
* Controlled pH 
* Multiple Laboratory Uses 
* Greater Economy 


May 
EINECKE COMPANT, 


Vorick Street, New Yer 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. ° New York 14, N. Y. 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 


A simplified inex 


nsive instrument for recording electrical 
potentials of the 


rain. Built-in interference eliminators 
mit use anywhere. Inkless records—no photography or dim. 
govslepment required, Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 

All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 


ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 


This ‘‘LUBRI-TACT” 


feature makes the 


JAGABI*. 
Better Rheostat 


The “‘Lubri-tact” 
consists of a graphited 
carbon lubricator which 
slides with the phosphor- 
bronze current-carrying brush. 
The resultant smooth action 
minimizes wear on the 
resistance winding... 
insures precise, positive 
adjustment and long life. 
Jagabi Rheostats have 
several other features 
that help make them 
rugged and dependable. 
They are fully described 
in an illustrated 
bulletin. 


SLIDING 
CONTACT 


your copy of 
BULLETIN 


We stock Jagabi Rheostats in 8, 10, 16 and 20 
inch lengths and in 76 ratings from 30,000 41-R 
obms,.1 ampere down to .34 obm, 25 am- 


beres. We also make special types. 


JAMES G. BIDDLE oak 


Scientific I 


1316 ARCH STREET, 7, PA. 


THE NEURON > 


Cold Spring Harbor Symposia on Quantita- 
tive Biology, Volume XVII (1952), 324+ ] 
xiv quarto pages, with numerous figures 


e Authoritative reviews of the neuron prob- 
lem, presented in 26 papers and edited dis- 
cussions. Subjects considered are: intro- 
ductory surveys and hypotheses, properties 
of nerve axons, peripheral origins of nerv- 

‘ ous activity, the neuron soma, cortical and 

] spinal neurons, spinal cord and sym- 

pathetic ganglia, and junctional transmis- 

sion. 


@ Previous volumes still available: IX 
(1941) Genes and Chromosomes; XI 
(1946) Heredity and Variation in Micro- 
organisms; XII (1947) Nucleic Acids and 
Nucleoproteins; XIII (1948) Biological 
Applications of Tracer Elements; XIV 
(1949) Amino Acids and Proteins; XV 
(1950) Origin and Evolution of Man; 
XVI (1951) Genes and Mutations. 


Prices: Volume XVII, $8; volume XVI, 
$9; other volumes, $7. Volumes IX and 
XVI, or XV and XVI, $14; volumes IX, 
] XV, and XVI, $20. Postage extra: domes- 
tic, 25 cents; foreign, 50 cents per volume. 


Address: Biological Laboratory 
Cold Spring Harbor, New York 
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this is INTEREST 


You will be both interested and enthusiastic when 


this is ENTHUSIASM 


you see the forthcoming fifth edition of 


Widely and successfully used for many years as 
a foundation text, the famous “Wisconsin 
Botany” appears this spring in a completely 
revised edition. Supplementing the original team 
of authors, Professor Stauffer, a plant physiolo- 
gist, has done an expert job of rewriting the sec- 
tion on physiology. He discusses the newer fea- 
tures of such aspects of the field as photosyn- 
thesis, respiration, plant hormones and vitamins 
with reference to how these processes and sub- 
stances affect the growth and development of 
plants. The writers have organized portions 
dealing with more technical aspects of photo- 
synthesis and respiration so that their omission, 
if desired, will not disrupt the continuity of 
other portions.“ They have also rewritten most 
of the subject matter covering the development 
and structure of roots, stems, leaves and buds, 
particularly where they were able to insert ma- 
terial of economic interest and importance. In 
previous editions, although recognized as the 
best in its field in the treatment of the evolu- 
tionary series, the text did not include the 
numerous graphic life cycle diagrams that now 
provide additional aid to the student in review- 
ing material covered in the text. The authors 
have successfully made this an outstanding text, 
and we are sure that once you see it, your 
interest and enthusiasm will match our own. 


Ready in March 


A TEXTBOOK OF 
GENERAL BOTANY 
by 


Gilbert M. Smith, George S. Bryan 
Richard |. Evans, E. M. Gilbert 
and John F. Stauffer 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


March 20, 1953 
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THE AMES DEMONSTRATIONS 


IN PERCEPTION 
By WILLIAM ITTELSON 


The famous demonstrations in perception 
developed by Adelbert Ames of Hanover 
are here collected, pictured, and fully de- 
scribed for the first time. By ingenious 
photographs and drawings, the psychologi- 
cal effects are depicted and the construction 
of the apparatus is shown. Since the the- 
oretical interpretation of these demonstra- 
tions is still a matter of controversy, the . 
treatment is factual throughout. 


104 pages, planographed, $4.00 


FERROELECTRICITY 
By EDWIN T. JAYNES 


Ferroelectricity, a relatively new subject in 
physics, is treated here with special em- 
phasis on theories of BaTiO3. As the first 
book on the subject, this introduction in- 
cludes a useful guide to the literature. The 
study inaugurates a new series entitled 
“Investigations in Physics.” Mr. Jaynes is 
at the Microwave Laboratory of Stanford 
University. 


144 pages. Planographed, paper. $2.00 


Order from your bookstore, 
PRINCETON UNIVERSITY PRESS 
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Meetings & Conferences 


Mar. 23-26. American Association of Petroleum Geolo- 
gists, Society of Economie Paleontologists and Min- 
eralogists, and Society of Exploration Geophysicists 
(Joint Annual). Coliseum, Houston. 

Mar. 23-26. Institute of Radio Engineers (Annual). Wal- 
dorf-Astoria Hotel and Grand Central Palace, New 
York. 

Mar. 23-27. Conference on Tropical Architecture. Univer- 
sity of London, England. 

Mar. 23-27. Western Metal Congress and Exposition. 
Pan-Pacifiec Auditorium, Los Angeles. 

Mar. 25-27. American Association of Anatomists (An- 
nual). Ohio State University, Columbus. 

Mar. 25-27. American Power Conference (Annual). Sher- 
man Hotel, Chicago. 

Mar. 26-27. Chemical Society Anniversary Meetings. 
London. 

Mar. 26-28. American Academy of Arts and Sciences. 
Boston. 

Mar. 26-28. American Physical Society. Durham and 
Chapel Hill, N. C. 

Mar. 26-28. Eastern Colleges Science Conference. New 
York State College for Teachers, Albany. 

Mar. 27. Association for Research in Ophthalmology, 
Midwestern Section. Oscar Johnson Institute, St. Louis. 

Mar. 29-Apr. 1. Society of German Chemists, Union of 
Austrian Chemists, and Swiss Chemical Society (Chem- 
ical Meeting). Innsbruck. 

Mar. 30-31. Symposium on Retinal Diseases. Department 
of Ophthalmology, College of Medicine, State Univer- 
sity of Iowa, Iowa City. 

Mar. 30-Apr. 2. Association of American Geographers 
(Annual). Cleveland. 

Mar. 31-Apr. 2. International Magnesium Exposition. 
National Guard Armory, Washington, D. C. 

Apr. 1-3. American Surgical Association. Hotel Statler, 
Los Angeles. 

Apr. 6-8. National Conference on World Health. Hotel 
Shoreham, Washington, D. C. 

Apr. 6-10. American Physiological Society (Spring). 
Chicago. 

Apr. 6-10. Federation of American Soeieties for Experi- 
mental Biology (Annual). Chicago. 

Apr. 8-12. American Heart Association (Annual). Hotel 
Chelsea, Atlantic City. 

Apr. 9-11. American Association for Cancer Research 
(Annual). Drake and Knickerbocker Hotels, Chicago. 
Apr. 10-11. Association of Geology Teachers (East-Cen- 
tral Section). University of Cincinnati, Cincinnati. 
Apr. 10-11. National Speleological Society. Brown Hotel, 

Louisville, Ky. 

Apr. 10-12. American Association of the History of Medi- 
cine (Annual). Municipal Auditorium, Columbus, Ohio. 

Apr. 11-13. Ciba Foundation Symposium on the Periph- 
eral Circulation in Man. London. 

Apr. 12-15. Electrochemical Society. New York. 

Apr. 12—May 23. Empire Mining and Metallurgical Con- 
gress. Melbourne. 

Apr. 13-15. American Society of Lubrication Engineers 
(Annual). Hotel Statler, Boston. 

Apr. 13-17. American College of Physicians (Annual). 
Atlantic City. 

Apr. 13-18. Workshop on the Production and Use of 
Technical Reports. Catholic University of America, 
Washington, D. C. 
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S, in spite of production cutbacks on non- 
military items, E. Machlett & Son can still 
offer you immediate delivery on the versatile 
Barcroft-Warburg Apparatus in both standard 
and refrigerated types. Designed especially for 
study of micro chemical gas reactions, all our 
Barcroft-Warburg Apparatus possess many 
worthy features such as: 


@ Simple Operation 

e Compact Design 

e Durable Construction 
e Fool-proof Action 

e Clear, Precise Results 


And in addition, the Refrigerated Barcroft- 
Warburg Apparatus has a temperature range of 
0° C. to 60° C. (+ 0.05° C.). Refrigerating unit 
is neatly housed in cabinet which serves as a 
perfect base for the precision apparatus. 


Investigate the many laboratory applications 
of our Barcroft-Warburg Apparatus. They may 
be precisely what your laboratory needs. Act 
now, write E. Machlett & Son for detailed descrip- 
tive literature today. 


E. MAcHLETT & SON 


1807 
Ory APPARATUS - SUPPLIES « CHEMICALS 
220 East 23rd New Yor« 10, N.Y. 


Specialists i in Warburg Equipment Since 1928 


March 20, 1953 17 ia 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 
DISPLAY: Rates listed below—no charge for Box Number. 
thly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 
Single insertion $19.50 per inch 
7 times in 1 year A 
13 times in 1 year 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 
For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


(1) Chemist and a Technician, male or female, research labora- 
tories, Chicago area. (2) Laboratory Assistant, experienced process- 
ing (vialing) parenteral preparations, chemicals manufacturer, 

iddle West. Please write Scientific Personnel Service, 122 South 
Michigan Ave., Chicago. 


Graduate Assistantships available for September, 1953. Load 12 
hours or 6 hours per week. Remainder of time available for grad- 
uate work leading to Master’s degree. Stipend $1100 or $550. 
Chemistry Department, Howard University, Washington 1, 

4/1 


Research Librarian. Research Laboratory. Drug house located in 
Philadelphia. French and German, medical and chemical literature. 
Salary open. A-64, P. O. Box 3575, Philadelphia 22, Pa. 


WANTED 


Bacteriologist; Ph.D.; eight years’ teaching experience (Bacteriol- 
ogy); four years, research bacteriologist and three years, director, 
development bacteriology, pharmaceutical industry. For further in- 
formation, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 


Botanist, June Ph.D., desires to locate college or university, pref- 
erably in small city, community. Experience, publications, active 
ecological work, Box 50, SCIENCE. 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a 

of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES e@ 335 Frick Bidg., Pittsburgh 19, Pa. 


—The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Microanatomist—Histophysiologist, Ph.D. good pre-clinical back- 
ground, experienced in tissue culture techniques and micrurgical 
methods. Desires instructional position in a medical or dental school 
with opportunity for original research. Box 54, SCIENCE 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. 
payment to SCIENCE must accompany ad. 


Otto Rahn, 71 years old, wants a position in non-medical bacteriol- 


ogy, - teaching, literary, fermentations, food preservation. Idaho 
State College, Pocatello. 3/13; 20 


Plant Physiologist: will receive Ph.D. in Plant Physiology and 
Nutrition, June 1953, desires research position. arried, 28, 
seme ae plant biochemical interests, bioassays, growth regu- 
tors, chromotography and radioactive tracers. Box 49, SCIENCE. 

x 


Pharmacologist-Toxicologist, Ph.D.; background in related sci- 
ences. Capable of assuming laboratory directorship. Consider teach- 
ing. Box 53, SCIENCE. 


(1) Pharmaceutical Chemist, Ph.D. (Major: Organic Synthesis; 
Minor: Pharmacology) experienced Research Chemist engaged in 
organic synthesis; young; publications. (2) Biochemist, Ph.D., 
young, experienced teaching, research; desires teaching appoint- 
ment. Please write Scientific Personnel Service, 122 South Michigan 
Ave., Chicago. 


LINGUAPHONE MAKES LANGUAGES EASY 
At home, learn to speak Spanish, Italian, French, German, Nor- 
wegian, Russian, apanese, any o languages by quick, easy 
Li ph World’s-Standard Conversational fethod. Save time 
work and money. Send for FREE book TODAY. LINGUAPHONE 
INSTITUTE, 8403 Mezz., Rock. Plaza, New York 20, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 
Boston 19, Massachusetts 


Pharmacologist, Ph.D., M.D., 38. Eight years, teaching and re- 
search experience. Desires teaching and/or research position in 
University or industry. Box 46, SCIENCE. 


Radiochemist-Biochemist, Ph.D. Physical Chem. major, biochem- 
istry minor. Two years postdoctoral experience. Publications. 


Desires isotope research in biology. Available Sept., 1953. Box 51, 
SCIENCE, 


Zoologist, M.A., desires academic position, fifteen years experience 
in Anatomy, physiology, histology, embryology, zoology. Research 
interests experimental embryology. Box 52, IENCE, x 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT - HAFNER, INC. 
31 East 10th St.. New York 3 


WANTED TO PURCHASE ... Sets and runs, foreign 
peniopicars | 

SCIENTIFI and BOOKS collections wanted. 
WALTER Jj. JOHNSON @ 125 East 23rd St.. New York 10, N. Y. 


TUM POSITIONS OPEN 


(a) Director, Clinical Investigation; one of the major pharmaceu- 
tical companies; preferably internist with scientific background, 
capable administrator. (b) Biochemist, Immunologist or Chemist 
trained in enzyme work, experienced cancer research; academic 
background required. (c) Ph.D. in Clinical Psychology to become 
associated with neuropsychiatrist, Diplomate American Board; 
duties: office practice, industrial psychological testing; Pacific 
Coast. (d) Ph.D. in Chemistry; preferably Physical Chemistry, 
experienced in teaching; liberal arts college; Midwest; oppor- 
tunity of becoming chairman of department within year. (e ac- 
teriologist; production and research position; experienc with 
ultry diseases, with emphasis on viruses, $6000-$8000. S3-3 
cience Division, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


PROFESSIONAL SERVICES jill 
LOOKING FOR A PUBLISHER? 


Write for Free Bookiet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 
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The MARKET PLACE 


| BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


PROFESSIONAL SERVICES 


LABORATORY SERVICES 
FOUNDA! 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

Mineral determinations including sodium 
and fluorine 

Proximate analyses 

Vitamin and amino acid assays 

Food biochemistry and microbiology 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 e MADISON 1, WISCONSIN 


(| SUPPLIES AND EQUIPMENT |i] 


For Uniform Clinical and Research Determinations 
SWISS ALBINO MICE 
ALBINO RATS 
N. Z. WHITE RABBITS 


Annual production 130,000 Phone 3224 
Bio-Lab. Breeding Institute 
Box 597 


Bainbridge, N. Y. 
THIS is the EXACT SIZE RECTANGLE 

on the Field Finder containing 
over 3 lines and indicia, 

They form a simple, non-markin; 
device for the microscopist to re- 
locate fields of interest in a 
elide-mounted specimen,’ Other 


advantages: Superb precision=- 
with interchangeability; non-dee- 


tructive; used by substitution, 
WRITE FOR BULLETIN SILVER SPRING. MD. 


“XIN Sreumenrs 


No. 201-050-150 
Micro-Slide 


FIELD FINDER 


GBI CATALOG No. 677 


Lists more than 300 items for Research — 


Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 


GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


CONSULTATION 
RESEARCH 


A 
PHARNEMISTRY 


\ OGY 
STOP ATHOU 
AN 


SOUTH SHORE 


ANALYTICAL AND RESEARCH Inc. 
148 ISLIP AVE. . ¥. 


A WATIONAL SERVICE 


RELIABLE and 


ALBERT 
TEACHERS 
and thelr Personnel. continued 


AGENCY 
and COLLEGE 
BUREAU 


Originated and 

by three generations ‘ot the Albert family. 
Member N.A.T.A 

25 E. Jackson Bivd. Chicago 4, Illinois 


SUPPLIES AND EQUIPMENT [ill 


HAMSTERS 
healthy well-fed animals yy POULTRY GUINEA Pics 


JOHN C. LANDIS + Hagerstown, Md. 


Reasonably priced — Dependable service 
@ COMMON 


STAINS 


@ RARE 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin - Phone 35318 


MICE RAT 


FOR LABORATORY USE 
Write for prices. 
BLUE SPRUCE FARMS, R.F.D. #2, ALTAMONT, N. Y. 
(Phone-4461) 


r NINHYDRIN 7 
2,4-DINITROFLUOROBENZENE 


00g $15.50 
write 


CUSTOM CHEMICAL LABORATORIES 
2054 N. Cicero Ave., Chicago 39, 


TRANSPARENT BOXES 


For small OBJECTS G SPECIMENS 
Useful in ALL LABORATORIES 
Fine for Home Workshops, etc. 


Write for New Literature S-TPB 20 for $1.00 


R. P. CARGILLE LABORATORIES, Inc. 
117 Liberty St New York 6, N. Y. 


For CONSISTENT « 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


STARKMAN Biological Laboratory 7), 


Breeders of a recognized strain of Wistar. 


March 20, 1953 
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A New Item! 
The RECO x = 

An Electrolytic Dessiter | Linpich Type Polarimeter 


salts from biological 
preparations to be i (Schmidt & Haensch) 


in chromatographic an- 
alysis. 


A precision instrument for measuring the rotation of the plane of 
polarization of all optically active sub Big ad ge is its 
Write for Brochure “B” | glass circle instead of a metal circle. The scale on glass, instead of 
metal, in conjunction with a micrometer plate, permits direct read- 


Chromatocabs ing without vernier, resulting in greater speed and precision of 
Steel or Glass Racks reading. Glass circle is rigidly connected with the analyzer and 
Densitometers carries two scales, an angular scale in degrees arc, and a scale in 
— Lamps international sugar degrees. Sodium vapor lamp is an integral part 
oy a of the instrument and is always in alignment and ready for use. 
yo om Model A with receiving trough for tubes up to a length of 220 mm. 
“Clips Model B with receiving trough for tubes up to a length of 400 mm. 

Bulletin SH-344 on request 

Catalog on Request FISH-SCHURMAN CORPORATION 


74 Portman Road, New Rochelle, N. Y. 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


20 Scrence, Vol. 117 


Whe | 
: THE RECO DESALTER 
= 
1135 THIRD STREET, OAKLAND 20, CALIFORNIA = 
oo 
| — 
~ 
‘ 
‘ 


117 


Assembly of Lab-aid 
T T Cabi- 


ransparency Tray 

nets, with the illuminator | 
cabinet drawer pulled out. 

Use the table base, or 

stack them with your 

present Lab-aid Files. 


Other units in the Lab-aid line 
1” MICROSLIDE DRAWER FILES 
2” SLIDE OR TRANSPARENCY DRAWER FILE 
4” SLIDE OR INDEX DRAWER FILES 
MICROSLIDE FLAT-FILING TRAY CABINET 
PARAFFIN BLOCK FILE 


ANY 
215 East 149th St., New York 51, N. Y. 


(A wil way to store and view 


color 
fransparencies 


You know how efficiently Technicon Lab-aid 
cabinets bring order to the filing of microslides, 
paraffin blocks and associated materials in the 
pathologic laboratory. 

Now, in this new addition to the Lab-aid Filing 
System, you can enjoy the same benefits in the 
filing and viewing of color transparencies and 
lantern slides. The new Lab-aid transparency file 
has 40 smooth-sliding flat trays, each holding 16 
standard 2” nounts, or 5 34%,” x 4%,” lantern 
slides in full view. They're easy to insert. . . 
you just drop them flat in the grooved frames. 
Easy to remove, too, by popping them out from 
underneath. 

The special cabinet with its pull-out illuminator 
drawer lets you view a whole tray of transpar- 
encies at a glance, without removing any of them. 
Sitting or standing, you can inspect hundreds of 
slides under ideal viewing conditions without stir- 
ring from your place. And the disappearing shelf 
is a mighty handy place to lay slides down tem- 
porarily while you're working with them. 

Both tray and illuminator cabinets are of the 
same dimensions and finish as all the other units 
in the Technicon Laboratory Filing System, and 
can be stacked interchangeably with them. If you 
would like more information about these or other 
units of the system, we'll be glad to send details. 
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MICROTOME AT LOW COST 


< 


Mention ‘Microtome’ and you think of AO Spencer... a 
name synonymous with utmost precision in section cutting 
instruments for half a century... a name closely associated 
with the latest developments in ultra-thin sectioning. 


Several AO Spencer Microtomes are especially designed 
to meet the needs of educators. Offering maximum precision 
at lowest cost, they permit students to cut sections easily 
and accurately. 


No. 810 ROTARY 
MICROTOME 


—an instrument with 
automatic feed mech- 
anism for rapid, uni- 
form serial sectioning. 
Price $321 complete 
with 11u mm knife 
back and handle. 


No. 900 TABLE MICROTOME 


—a low priced model for cutting uniform 
sections by hand. Price $52. 


Af 
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